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In February 1946, as an RAF Cadet Pilot at the 
University of Durham, 1 somehow managed to 
scrape together three guineas (£3.15) and bought the 
newly published 1945/46 Edition of Jane's All The 
World's Aircraft. 1 have not over-dramatized the task 
of finding the money. The average wage for someone 
in full employment was somewhere around £1 per 
week. My friends knew I was the proverbial ‘nut- 
were concerned, but such 
idiotic. One 
pointed out that three guineas would have kept me 


case’ where aircraft 


extravagance was thought rather 
in beer and chips (Durham is pretty far north) for a 
full year. 

Today that copy of the most famous Jane's of all is 
showing the effect of well over 40 years of intensive 
use. Not to put too fine a point on it, it is tatty, 
though no pages are actually missing. Yet today, 
over the secondhand bookshop counter, it would 
still fetch much more than ten times what I gave for 
it. 

It is only natural that 1945/46 should be rather 
special. Like the corresponding edition at the end of 
World War I, it collected together everything then 


known about the aircraft that were 


mportant at the 
close of mankind’s greatest ever conflict. But this 
bald statement needs a lot of qualification, and this 
will make this Foreword much longer. 

The Editor at the time was Leonard Bridgman. A 


most courteous and dly man, he compiled each 
edition almost single-handed. He told me that until 
the 1945/46 edition there had been no problem. Not 
a lot had changed between one year and the next. 
Suddenly, as the 1945/46 volume was going to press, 
an avalanche of information descended on him. An 
enormous amount comprised details of new British 
and American aircraft, suddenly released for publi- 
cation as the new types poured from literally 
hundreds of mighty factories. A little of it lifted a 
corner of the Curtain of secrecy — or, rather, simply 
poor communications — that had previously almost 
hidden from view the aircraft of the Soviet Union, 
the West's mighty ally that had done more than any 
other nation to defeat Ne 


that country appeared as ‘Russia’, though that is in 
fact just one of the fifteen republics of the USSR. 
And the famous Central Aerodynamics and Hydro- 
dynamics Institute was abbreviated to ZAGI, and 
the corresponding engine laboratory to ZIAM, 
simply because that is the abbreviation in German! 
Today, for no good reason, we still abbreviate 
‘Central’ as ‘Ts’. But at least the 1945/46 edition got 


rid of the spate of Western aircraft wrongly thought 


to be mass-produced in the Soviet Union. 


4 Germany. The name of 


FOREWORD 


What really knocked Bridgman for six was the 
information that arrived by the truck-load on new 
aircraft from Germany and Japan. Wisely, publica- 
tion was postponed in order to get in as much of the 
new material as possible. The late appearance of the 
title, time, 


for the first 


volume resulted in i 
combining two years (I have tried, unsuccessfully, 
to get this practice discontinued!). Even so, such 
was the torrent of new information that, again for 
the first time, Bridgman was forced to insert a 24- 
page Addenda. Of these, three were devoted to new 
German photographs and details, and 21 to new 
aircraft suddenly released for publication in what 
was then very rightly called Great Britain. 

Just for the record, the 1945/46 volume added 
these 21 pages of last-minute British news to a 
British section of 75 tightly packed pages. Today the 
British section, in a vastly expanded Jane's, amounts 


to just 45 pages, many of which arc devoted to light- 
plane projects, prototypes and onc-offs. But such 
comparisons prove little. 

Thumbing through those well-used pages one is 
struck by the wording used to describe such 
situations as the enforced takeover by the State of 
Frank Whittle's 
emphasis is laid on the fact that the shares were 


company Power Jets — special 
‘voluntarily sold’, which perhaps cased someone's 
conscience. One sympathizes with whoever had the 
ibution to the 


job of reporting on Brewster's cont 
war effort; and the next entry, Budd, is just another 
of many programmes which began with high hopes 
and massive orders and ended with a zero. As for 
that other Zero, the Japanese navy fighter, this entry 
at least began to describe the major versions, but 
still listed only one of the six types of gun armament 
and one of the fie possible loads of bombs or 
rockets. Frankly, the links between the people read- 
ing the captured books and studying the once- 
enemy hardware, and open publications, even of the 
stature of Jane's, were extremely poor. We can be 
thankful for the many later researchers — in the case 
of Japanese aircraft most notably Rene J. Francillon 
- who followed trails that were cold and vet left for 
posterity thousands of facts that never reached the 


pages of this great volume. 


Even in the case of Germany, another of the later 


researchers, Bill Green, had to dig and delve 


laboriously for twenty years to compile an epic 
volume that — by starting from scratch, and certainly 
not merely believing everything in this volume of 
Jane's — has likewise put the aircraft of Hitler's 
Luftwaffe on permanent and accurate record, This is 


not to suggest that overworked Bridgman did a 


shoddy job, but he started with too many precon- 
ceived notions. One was that ‘With the reconstruc- 
tion of the company as Messerschmitt A.G. the 
designation of the 109 was changed to Me 109, the 
first production version to 
being the Me 109E . . .’ The mind boggles at the 


tenacity with which this belief was adhered to. We 


carry this designation 


were ankle-deep in shot-down Bf 109 nameplates! 


One even finds odd ‘non-facts’ in the Great Britain 


cation for error. 


section, where there less jus 
The Hawker Siddele 


penchant for exaggeration, claiming that ‘well over 


firms seem to have had a 


15,000 Hurricanes were built’, and that ‘Avro war 
production included 7,500 Lancasters’ (their true 
figure was, I believe, 3,670). In addition, consider- 
ing the pressure under which the Editor worked, a 
reasonable number of typographical errors were 
sprinkled through the book. At the time I jotted 
down a few, on a sheet of design-office memo paper 
rescued from the shattered Focke-Wulf plant. at 
Bremen (along with various other things which I 
still usc). 

There is onc final point, and it is important. To 
some degree the title of this re-formatted reprint is 
misleading. A nitpicker might agree the title JANE'S 
FIGHTING AIRCRAFT AT THE END OF WORLD 
WAR TWO. The Jane's annuals have, as one might 
expect, concentrated on what was important at the 
time of publication. This volume ignored the air- 
a, Denmark, 
Finland, the Netherlands, Belgium, Yugoslavia and 


craft of France, Poland Czechoslovak 


many other countries, all of which had participated 
in the war. It also ignored such types as the Battle 
(except testbed), 
Hampden, Albacore, Blenheim and many other 


for mention of a Lysander, 


once-famous aircraft which by the end of the war 
were no longer in production, 

There are also plenty of anomalies. For example, 
while the Curtiss XP-42 is included, despite the fact 
that this pre-war prototype (incorrectly said to have 
‘first flown on May 31, 1941) was used early in the 
war only for research, the same maker's O-52 Owl 
AT-9 Jeep are missing, even though they served in 
numbers. And, of course, Pan Am never used the 
*DC-7 Globemaster’, the 
USAF C-74, biggest vehicle on the Berlin Airlift, 
One could go on, but we must be a little humble. 
We have the enormous benefit of hindsight, and 
knowledge of actually 


which instead became 


almost complete what 


happened. B 


Igman didn't. 


Bill Gunston 


HIS volume of “All (he World's Atreraft” 

appears a little later than usual but the delay 

has made it possible to include therein a 
very extensive documentation of the aircraft and 
aero-engines used by the combatant air forces right 
up to the end of the war. It has, in fact been the 
most difficult to of all the war editions to compile and 
produce. Although the war in Europe came to an 
end in May, 1945, and the surrender of the last 
enemy took place in the following August, this 
edition is still essentially a war edition 

Actually. the major part of the revision had been 
completed when the cease fire sounded in Europe 
This event, however, threatened to make available 
for publication a vast amount of material concerning 
German aircraft and equipment and a decision had 
to be made whether to proceed to press with what 
was then know to be out-of-date wartime informa- 
tion or to postpone publication in order to include 
the latest authoritative material which the Air 
Ministry very readily promised to make available 
as soon as it could be prepared. 

To have accepted the first alternative would have 
resulted in earlier publication of this volume but it 
would also have necessitated holding over all 
subsequently released information on enemy aircraft 
for publication in the next volume where it would 
not only be out of place but also by that time 
sadly out of date. It was therefore decided to await 
the impending release of new material. By the 
time this had been received and incorporated in the 
completely revised German sections, Japan had 
surrendered. 

With this event the need for stringent security 
regulations no longer existed, but official recognition 
of the fact that the war was over took some time 
to make itself felt. Here again it was necessary to 
decide whether to pass information already in print 
which, written under the influence of the dead hand 
of official wartime control, was utterly inadequate 
and frequently wrong, or to endeavour to make use 
of as much as possible of the information that was 
then becoming available without involving too much 
disturbance of standing matter. Production of the 
book at this stage was too advanced to incorporate 
all new material in its rightful place and consequently 
for the first time “All the World's. Aircraft" carries 
a number of Addenda pages ahead of the Aeroplane 
Section, wherein are included details of all new 
British aircraft released for publication up to the 
beginning of 1946, together with a number of photo- 
graphs of German aircraft which were acquired too 
late to be included in the German pages 


THE AEROPLANE AND ENGINE SECTIONS 


From what has already been said it will be obvious 
that this edition contains a greater amount of in- 
formation on aircraft and aero-engines than any 
other wartime edition, Including the Addenda 
pages, there are 339 pages in the Aeroplane Section, 
101 more than last year, This is the first time that 
this section has exceeded 300 pages since 1938. The 
Aero-Engine Section contains 94 pages, 26 more than 
last year 

A very considerable amount of new information 


PREFACE 


relating to the development of all the important 
British and American combat aircraft has been 
worked into the pages and this, taken into con- 
Junction with the extensive information now present- 
ed in detail concerning German and Japanese 
aircraft and  aero-engines, makes this particular 
issue of “All the World's Aircraft” of more than 
usual interest and historical value. Well over 700 
illustrations, of which 550 are new, are used 
and the three-view silhouettes have been almost 
completely revised and renewed. 

After this issue the blacked-in silhouette type of 
three-view drawing will disappear from these pages. 
The silhouette served its purpose during the war in 
recognition. training, and the silhouettes used in 
“All the World's Aircrafi" were standard with those 
used by both the British and American training 
organizations, but it is felt that the three-view line 
drawing is more satisfactory for the purpose for 
which drawings are used in “All the World's 
Aucrafi’ and in future all drawings published will 
be of the open line type. 

The Aero-engine Section contains much that is 
new, including completely revised German section. 
It also contains for the first time two sections, one 
British and one German, devoted to gas turbines 
Unfortunately, nothing was available concerning 
American development in this field before closing 
for press, 


THE HISTORICAL SECTIONS 


The two historical sections—covering Service and 
Civil Aviation throughout the World—are more 
truly historical this year than normally. The 
information concerning the Air Forces of all nations 
relates in most cases to conditions existing during the 
last year of the war, the review of the operations 
of the British and Dominion Air Forces up to the 
end of the war; the outline of the organization of 
the Air Forces of the United States in 1945; and 
the final summing up of events leading to the com- 
plete eclipse of the Luftwaffe, all taking their places 
in the history of Air Power. The Allied air structure 
which worked as an integrated whole with such 
devastating effect during the latter stages of the war 
is now in process of drastic demobilisation and it 
will be for future issues of the Annual to record the 
ultimate establishment of the World's Air Forces 
which, whether under national or international 
control, will be responsible for maintaining World 
peace 

The Civil Aviation Section likewise serves as a 
historical record of what organizations existed 
throughout the World in the last year of the war. 
During the war purely civil aviation suffered in 
varying degrees from the usual civilian. handicaps 
while air transport under Allied military control 
grew to full stature as an essential branch of the 
armed forces 

The transitional period from war to peace at the 
stage at which it is at the time writing does not 
permit of coherent recording, for what is written 
one day is out of date the next. International 
negotiation and agreement, the rehabilitation of 
war-torn nations, shortages of aircraft and equipment 


and the lack of ground organization, lingering 
military control, etc., are all matters which await 
solution before post-war civil aviation assumes 
some semblence of orderliness 

The International Civil Aviation Conference held 
at Chicago in the Winter of 1944 and attended by 
the representatives of 52 nations, was the first 
attempt to establish an International starting point 
for post-war civil aviation. A summary of the 
agreements reached at Chicago, together with an 
outline of the organization of the Provisional 
International Civil Aviation Organization (P.L.C.A.O.) 
set up under one of the agreements, is published in 
the Civil Aviation Section. Summaries are also 
included covering organization of the Common- 
wealth Air Transport Council, the Southern African 
Air Transport Conference and the new International 
Air Traffic Association. 
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N the tremendous events of the months of May 
and August, 1945, all those who have stead- 
fastly believed in the power of the air can find 

justification of the faith that was in them. It 
was in the Far East that the triumph of air power 
was most glittering and  unmistakeable. There, 
effect followed hotfoot upon cause. In the west 
the results were produced more slowly, but the part 
which the air arms of the Allies played in the great 
drama of the liberation of Europe was manifest 
to all who had eves to see. 

The victory in Europe was one to which all 
arms of war contributed. The 2coup-de-grace was 
given to Nazidom, as all informed opinion held 
that it would have to be given, by the Allies’ armies. 
Those armies owed their triumph in no small degree 
to the support afforded to them by the air arms, 
How unfailing and valuable the support was has 
been freely acknowledged by the army commanders. 
Still more striking as evidence of the effect of the 
strategic air offensive are the words of two enemy 
commanders. 

A few days after Field Marshal Von Rundstedt 
was captured on May 1, 1945, he gave an interview 
to a number of war correspondents and told them 
some illuminating things.2 Inter alia,2 he said that 
air power was the first decisive factor in Germany's 
defeat; lack of petrol and oil was the second; 
and the destruction of the railways was the third. 
Field Marshal Kesselring was captured a few days 
later, on May 9, and he, too, bore testimony to the 
effect of the Allies’ air power. He told war corres- 
pondents that there were three reasons for Germany's 
defeat; Allied strategic bombing behind the lines; 


attacks by low flying fighter aircraft; and terror 
raids against the civilian population. 
Discounting the last  propogandist allegation, 


one can agree whole-heartedly with what the two 
Field Marshals said. Germany was beaten not 
by air power alone but by a combination of air, 
land and sea power of which the first was assuredly 
not the weakest partner in the team. Had it been 
absent we might have witnessed in 1935-45 in the 
West a repetition on a more terrible scale of the 
mass-slaughter of 1914-18. It is no  exagerration 
to say that there are probably alive today a million 
or more young men of British and American stock 
who, but for air power, would be dead. 

The period from January, 1944 to May, 1945, 
saw in Europe a march of events without parallel. 
When it began the Battle of Berlin was still in 
progress. It had begun on November 18, 1943, 
and in the course of it à number of very damaging 
attacks had been made on the German capital, 
the most destructive being that of the night of 
November 22. The new year brought little respite 
to the Berliners. On the night of February 15, 
1944, their city received a greater weight of bombs 
than had ever been dropped on any objective in 
air warfare - 2,500 tons of high explosives and 
incendiaries. (Greater loads still were to be 
deposited on other targets in the months that 
followed). Between November 18 and February 
15, 326 war factories in Berlin were destroyed or 
damaged, it was officially announced in March 
That the city was grievously devestated there 
was ample evidence even then, much of it from 
witnesses who would be unlikely to exaggerate for 
this purpose, at any rate. M. Philippe Henriot 
the Vichy Minister of Propaganda, stated on June 
7 after a visit: “Berlin is a sight which grips one 
with fear. The destruction is terrible. The sight 
of empty spaces covering entire areas is sympto- 
matic and frightening". Perhaps the savage murder 
of 50 flying officers at Stalag Luft IIl in March was 
the Gestapo's characteristic reaction to the wrecking 
of the city. 

The Anglo-American air offensive left Berlin 
à broken shell of a city. No capital has ever 
suffered as it did, at any rate since the dark ages 
"Berlin is dead" said a correspondent who was 
there on May 10, 1945. "It has been wiped off the 
map. As a city Berlin no longer exists. I used 


VICTORY 


ny 


T. M. SPAIGHT, C.R.. C. B.E. 
to work in Berlin, at an office in Unter den Linden. 
Today I had the utmost difficulty in identifying 
the site where that office used to stand. The 
extent of the catastrophe that has overtaken Berlin 
is difficult for the mind to grasp. It is not merely 
a street here and there, or even a whole block of 
buildings wiped out. The whole city has been 
practically obliterated. From the fashionable 
Kurfuerstendamm in the west to the Alexanderplatz 
and the Frankfurter Allee — a distance of about 
4% miles — and the same distance north to 
south, the city is an eerie echoing waste of ruins 
and bomb craters, with the bombed-out skeletons 
of tall buildings”. 

The devastation of Berlin was paralleled through 
the length and breadth of the Ruhr; and all the 


time the British and American air forces were 
conducting three great campaigns-against Ger- 
many's aircraft production, against her oil, and 


against her railway network 

The main object of the American air offensive 
in the Spring of 1944 was the immobilising of the 
fighter branch of the German air force. An inten- 
sive campaign for this purpose was started on Feb- 
ruary 20 and in the week that followed the 8th 
Air Force, from Great Britain, and the 15th Air 
Force, from Italy, attacked a great number of 
fighter aircraft factories throughout Germany and 
Austria, as well as many aerodromes. As a result 
of these and subsequent attacks a plan which the 
Germans had adopted in 1942 for the doubling of 
their fighter strength by April, was com- 
pletely upset. It had been well on the way to 
achievement at the beginning of 1944, but actually 
the fighter establishment of the Luftwaffe was 
no greater by the summer of that year than it had 
been in 1942, notwithstanding the efforts made to 
expand it. It was quite inadequate in consequence 
to meet the demands made upon it by the war of 
encirclement to which Germany was now being 
subjected. Its culminating disasters came in April, 
1945. On April 10, a huge flotilla of 1,300 Fortresses 
and Liberators, escorted by 850 fighters, attacked 
airfields and other targets in the Berlin area; 
284 enemy aircraft were destroyed on the ground by 
the fighters, and 55 more were destroyed elsewhere 
on the ground, while 57 were shot down in addition. 
This destruction of some 396 aircraft in one day 
stood as the record for less than a week On 
April 16, at least 827 enemy aircraft were destroyed, 
it was stated in the S.H.A.E.F. communique of 
April 17. It was for all practical purposes the end 
of the Lu/IwafJe 

The enormous advantage possessed by the 
belligerent who has superiority in the air was made 
speedily apparent when the Anglo-American in- 
vasion of the continent began on June 6. For 
over two months before that date the British and 
American airmen had been "softening" the invasion 
coast. On D-Day Allied aircraft flew the all-time 
record of 13,000 sorties, between dawn on June 6 
and dawn on June 7. They maintained a giant 
umbrella of 600 miles square from Le Have to Cher- 
bourg, with at least 200 machines always in the air 
over this area. The subsequent operations in 
France, the Low Countries and Germany afforded 
the British and American air forces countless 
opportunities for assisting their comrades on the 
ground. The close support given by the heavy 
bombers, notably in the tremendous attacks near 
Caen on July 7 and 18 and August 8, were a new 
and unparalleled example of co-operation between 
the air and the ground. Not less remarkable was 
the help which the fighters-bombers and the rocket- 
firing fighters gave. On one day alone (August 7), 
the rocket-firing Typhoons put 135 tanks out of 
action. That was but one example of the air 
arm's contribution to the great victory in France. 
Another—out of many—was the softening of the 
defences of Calais with such good effect that the 
garrison of 11,000 Germans was captured on October 
l at the extraordinarily low cost to the Canadian 
army of 300 casualties, It was the weather alone 


which prevented the Allies from exploiting to the 
full their mastery of the air. The Luftwaffe seldom 
intervened. 

The demarcation between strategical and tactical 
bombing tends to become blurred when the bellig- 
erent whose air operations are in question stands at 
his enemy's gates. It would be difficult to assign 
confidently to either category many of the raids 
carried out by the Allies in the autumn of 1944. 
In regard to some of them, however, no doubt 
can arise. The connection between the land 
battle and the recurring air attacks on the enemy's 
communications, his railway lines and junctions, 
marshalling yards, roads, bridges and barges, was 
too evident to be misunderstood. 

The Allies, said an Air Ministry Bulletin. of 
December 4, 1944, had their "railway plan for 
Germany". Its object was to cut off the western 
front from the enemy's main industrial centres, 
and it was a continuation of a programme which 
had already been completed successfully in France. 
"The railway plan which blocked the movement 
of German reserves and supplies to Normandy", 
said the Bulletin, "made possible the great victory 
there; a similar plan will do much to weaken the 
defence of Germany". In France the object in 
view was achieved by the smashing of the bridges 
over the Seine and the Loire and the devastation 
of the railway junctions or yards of Trappe, La 
Chapelle, Juvisy, Vaires, Villeneuve-St. Georges, 
etc. By D-Day 50 of the 82 important railway 
centres between the Vosges and the Belgian frontier 
had been completely destroyed, 8 had been mainly 
destroyed and 17 had been severely damaged. 

The task in Germany was more formidable, for 
there the railway network was a more elaborate one. 
It was a network planned for war and admirably 
constructed for that purpose. But it was planned 
and constructed with insufficient regard to one im- 
portant consideration. "The railways of Ger- 
many," said the Bulletin already quoted, "are built 
for all forms of war but bombing" It was a fatal 
oversight. 

During November and December Bomber Com- 
mand of the Royal Air Force set itself to wreck the 
railway centres which served Germany's western 
front. Essen, with its 22 railway yards, in the 
heart of the Ruhr; Dortmund, the eastern entrance; 


Duisburg, the western exit, Hamm, the greatest 
marshalling yard in Germany; Soest, hardly less 
important than Hamm; Hagen, an alternative 


route to the line wa Dortmund; Oberhausen, towards 
the west of the Ruhr; Witten, the junction of two 


routes by-passing the devastated areas of the 
Ruhr; were all heavily attacked. So were the 
neighbouring railway centres of Osnabruck and 


Giessen, and those of Karlsruhe and Heilbronn in 
the Rhineland, while Freiburg-im-Breisgau in the 
Black Forest and Ulm away on the Danube were 
also attacked. The yards at Frankfurt, Giessen 
and Hanau were raided on December 11 by the 
largest force ever sent out by the U.S. 8th Air 
Force—1,600  Fortresses and Liberators, escorted 
by more than 800 Thunderbolts and Mustangs. 
The campaign against the railways went on until 
the end of the year. It was necessarily a lengthy 
campaign; its purpose was to immobilise a system 
of communications which the Germans had been 
building up since the days of Bismarck and Von 
Moltke. 

A second major air campaign was being conducted 
at the same time. It was aimed at Germany's 
liquid fuel production. With the capture of the 
Ploesti oilfields by the Russians the synthetic oil 
plants in Germany, Austria and Czecholslovakia 
assumed an enhanced importance. The Bomber 
Commands of the Royal Air Force, the U.S. 8th 
Air Force in Great Britain, and the U.S. 15th Air 
Force in Italy took due cognizance of that fact. 
They had begun to attack the oil plants even before 
the Rumanian supples were cut off. By the 
middle of the year Germany's oil production had 
been cut to 30 per cent of its former volume accord- 
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ing to a statement made by General H. H. Arnold 
at Washington on July 3, 1944 by September, 
all the ten plants in the Ruhr had been temporarily 
put out of action and production throughout 
Greater Germany had dropped to 310 thousand 
metric tons a month this was only 23 per cent 
of the potential output at the beginning of 1944 
which had been (including the Ploesti supplies) 
one and one third million metric tons. ‘The 
Germans made frantic efforts to repair the damaged 
plants. The greatest single source of supply was 
the Leuna plant at Merseburg near Leipzig. Here 
600,000 tons a year were produced and 50,000 
workers were employed. It was attacked on many 
occasions by the Allies’ heavy bombers. So 
serious had the position become," said an Air 
Ministry Bulletin of December 7, that the Germans 
decided to give the plants first priority both in 
defence and in repairs Guns were even take away 
from the industrial cities and rushed to Leuna, 
and it has been calculated that the plant has now 
about 400 heavy guns defending it as many as 
there used to be defending Berlin.” By mid 
November the output at Leuna had been halved 
it was still producing more oil than any of the ten 
Rhur plants except Nordstern and Scholven. It 
was attacked repeatedly by the 8th Air Force as 
well as by the Royal Air Force the effect became 
apparent in 1945; lack of oil was undoubtedly 
one of the chief reasons for Germany's defeat. 
There was already evidence before the close of 
1944 of a definite stringency in the position of the 
petrol supply for the Lufhwaffe How short was the 
supplv of petrol is evident from the efforts which 
the enemy made to maintain the production of 
benzol. Benzol is a by-product of coke ovens and 
tar distillation plants, coke being the main product. 
Though the demand for coke had decreased and it 
had in fact become a drug in the market as a result 
of the destruction of many steel plants and the 
shortage of tungsten, chrome and other metals, 
the Germans still kept their plants which produced 
it in operation. There can have been only one 
reason for their doing so, namely, the need for 
benzol, small as the output of this was; the largest 
coke oven produces only 2,000 tons of benzol a 
month, as compared with 33,000 tons of petrol 
from the largest synthetic oil plant. The benzol 
plants in the Ruhr were repeatedly attacked by 
Bomber Command. 

The shortage of fuel was one of the reasons why 
the Luftwaffe was unable to mount a counter 
offensive against Britain or even to give the German 
armies the close support which they needed. 
Another effect was the curtailment of training of 
pilots and aircrews. The mighty air arm which 
had been in the forefront of the Blizkrieg in the 
early stages of the war had fallen on evil days. The 
glory had departed. Its bankruptcy was manifest 
when it was driven to entrust the task of raiding 
Britain to the nasty mechanical contrivance known 
officially as the flying-bomb and unofficially as 
the doodlebug." 

The bombardment of London with this weapon 
—V.1.  Vergeltungswaffe Ems began in mid-June 
It would have begun at an earlier date and would 
have been a far more formidable onslaught but 
for the sustained offensive conducted by Bomber 
Command against the launching sites on the Channel 
coast during the winter of 1943-44. Even before 
that time the Command had gone far to spike the 
guns of this new era/z artillery. On the night of 
August 17, 1943, a force of Lancasters, Halifaxes 
and Stirlings raided the experimental station at 
Peenemunde near the Baltic. The official commun- 
que stated that the attack was highly success 
ful”: how successful, we did not learn until later, 
It wiped out the brain-centre of the secret weapon 
organization. The head scientist and a large 
number of the staff at Peenemunde were killed in 
the raid, and the preparations for the Vweapon 
campaign were set back by many months. A 
further precious respite was won for us by the 
airmen when they smashed the first series of about 
100 launching sites between Le Havre and Calais. 
The permanent platforms there were replaced by 
prefabricated and more mobile ramps Which 
were well camouflaged and more difficult to destroy. 
Nevertheless, a high proportion of them were 
wrecked, and so was a large structure at Watten, 


in the Pas de Calais, which appeared to be intended 
for use with the longrange rocket. 

In September, V.2, Vergeltungswajje Zwie, was 
brought into use. Defence against it was more 
difficult. The fying-bomb had been defeated by 
a combination of fighter aircraft (the most successful 
being the new Hawker Tempest and the still newer 
jet-propelled Gloster Meteor). and anti-aircraft 
guns and barrage balloons, The menace was reduced to 
small dimensions when the Allied armies 
swept into Belgium at the beginning of September. 
After that time the V.l. was launched from the air. 
It was carried by a Heinkel He 111, and both the 
carrier and the missile were a mark for our inter- 
ceptors. Thus launched, the bomb was more 
erratic than ever. The rocket bomb was still more 
haphazard. It was launched from sites near The 
Hague and to the north of it, and with the advance 
of the Allied armies towards this part of Holland, 
the V.2 menace was brought to an end 

Both the V.1 and the V.2 were militarily futile 


weapons, with no influence whatever upon the 
course of the war. Apart from their inaccuracy, 
they were not even very efficient as infernal 
machines. The bomb-load was not impressive. 


The warhead of each was about one ton in weight, 
that is, less than onefifth of the weight of the 
earthquake" bomb carried by our Lancasters; 
and the range was trivial in comparison with that 


of the latter. The chief value of the weapons 
was, in fact, the psychological effect within the 
Reich. The German newspapers of June 19, 


pictured London as a city on fire, with all roads 
leading out of it choked with refugees, most of them 
carrying pots and pans on hand-drawn carts and 
other improvised vehicles. Those of us who were 
travelling to and from London daily by train and 
bus at that time without noticing any great change 
from normal conditions were highly edified by such 
fairy tails, but no doubt they were eagerly swallowed 
in Germany. 

Undoubtedly the flying-bombs and rockets were 
unpleasant things, and they did cause substantial 
damage and very regrettable casualties. The 
effect, however, was merely to harden the British 
people's will to win. We whose houses suffered 
knew, too, that this was the price which we had to 
pay for our own tremendous air onslaught on 
Germany and that, so regarded, it was a small 
price. When a question was asked in the House 
of Commons on December 12 about retaliation 
upon German cities Mr. Eden replied that there 
was really no comparison between what the Germans 
were able to do to us and what we were able to do 
to them. Of that, indeed, there could be no doubt 
whatever. They were scourging us with whips 
but we were scourging them with scorpions 
Our own bombing offensive became more and 
more devastating as the war progressed. Our 
bombs became bigger and bigger. The  12,000lb. 
bomb was first used against the Gnome-Rhone 
woks at Limoges in the Spring of 1944. A year 


later the 22,000lb. bomb came into use; it was 
first dropped on March 14, 1945, by Lancasters 
on a railway viaduct at Bielefeld in Germany. 


Others were dropped next day on a viaduct at 
Arnsburg. Europe was spared the atomic bomb. 
The effectiveness of our offensive was due in 
part to the adoption of new technique in air raids 
by night and in part to the fact that we were at 
last in a position to attack also by day. Bomber 
Command had sent its heavies into the Reich by 
day on a few special occasions before 1944. Its 
offensive was, however, essentially a nightly one. 
It ceased to have that almost exclusive character 
in 1944. On August 27 our bombers penetrated 
the Rhur in daylight for the first time; a force of 
Lancasters and  Halifaxes, escorted by fighters, 
attacked the Homberg-Meerbeck synthetic oil 
plant on that day. A number of other daylight 
raids followed in the Autumn and Winter. The 
fact that the bombers could now be escorted by 
fighters, usually Spitfires and Mustangs, ensured a 
rate of loss that was extraordinarily low for day 
light raids, 

The rate was low, too, in later raids by night 
in 1944 (and 1945). It had been high in the earlier 
raids of the year; in the raid on Nuremburg on the 
night of March 30, 1944, 94 aircraft were missing. 
The losses in the following Autumn and Winter 


were in comparison, extraordinarily light. The 
improvement was due to a number of causes 
The most important of these was the adoption of 
what amounted to a system of fighter escort by 
nighta system which had at one time been con- 
sidered to be impracticable. Bomber Command 
developed its own organization of night fighters 
and intruders, using Mosquitos for the purpose 
and sending them to keep away the German night 
fighters from the bombers and to attack the air 
fields from which the German interceptors took 
off. The system was very successful and large 
numbers of German night-fighters were destroyed, 
while our own bombers were free to carry out their 
attacks with much less interference than before 
The loss by the enemy of the forward observation 
posts and radar stations which he had been using 
on the Channel coast was a further handicap for 
his defence system. The technique of diversionary 
raids and feints was also considerably elaborated 
on our side. 

The accuracy of our bombing improved at the 
same time. In  August,1942, the Pathfinder 
Force had been formed. That Force produced in 
time a number of very highly skilled experts who 
became known as master bombers.” These were 
the pathfinders d'elite. Their task was to shepherd 
the bombers to the target area, to direct the ground 
marking of it, or, if the clouds were too thick, the 
sky-marking, and to see that the markers were 
maintained and the bombing concentrated on them 
The work of the master bombers and: the Path. 
finder Force as a whole was facilitated by the use 
of an ingenious instrument some particulars of 
which were disclosed in November, 1944. 

This was the British-developed gen box" or 
black — box'the mickey” of the American 
airmen—containing a small radio transmitter which, 
fitted in the fuselage of the aircraft, sends out a 
succession of electrical impulses which bounce 
back from the ground on impact and, on their 
rebound, are caught and reproduced electronically 
(through a cathode-ray tube) on a glass screen 
set before the bomb-aimer. The outline of the 
target can thus be discerned even through ten- 
tenths cloud. The system is a development of 
radiolocation, in which we succeeded in keeping 
a lead over the Germans. 

We were not quite so far ahead in another technical 
advance that was disclosed during the year, jet- 
propulsion. The Whittle engine was being devel- 
oped, it appears, in good time, but the Germans 
undoubtedly had aircraft propelled in a somewhat 
similar way in action at an earlier date than we. 
Their Me 262's were not available in substantial 
numbers, however, and their rocket-propelled Me 
1635 were also comparatively few. When the 
Luftwaffe tried to stage a come-back” in support 
of the German counter-offensive which began on 
the morning of December 16 against the American 
First Army, the Me 109s and Fw 190's still con- 
stituted the great bulk of the fighters. They were 
up in large numbers but were unable seriously 
to disturb the Allies’ virtual mastery of the air 
At sea the most spectacular event in the West 
of the air warfare of 1944-45 was the sinking of 
the battleship Tirpitz She was caught in Tromso 
Fjord on November 12 by a force of 29 Lancasters, 
which made a round flight of more than 12 hours 
duration to attack her with 12,000lb. bombs, 
causing her to capsize and settle on the bottom 
with her keel out of the water. The Lancasters’ success 
was contributed to indirectly by an earlier achieve- 
mant for which the credit goes to the Fleet Air 
Arm. In May, a force of naval Barracudas, escorted 
by Helleats and Wildcats, made a daring attack 
on the Tirpitz and obtained a number of direct 
hits. She was so damaged that she was unable to 
leave her anchorage in northern Norway, where she 
was still six months later when Bomber Command 


returned to the hunt. That Command in actually 
sinking her, stole the limelight from both the 
Royal Navy and Coastal Command. It was to 


them, however, that it fell to play again the chief 
part in the grim drama of the war at sea; and, 
again, they played it well to the very end. They 
continued to harry unceasingly the enemy's surface 
and underwater craft, his E and R and U-boats 
In the east the war in the air was predominantly 
waged by the American Army and Naval Air Ese 


Phe carrier-borne aircraft of the United States 
Qeets won a number of resounding successes in 
October and December, 1944, and April, 1945 
The first was in the region of Formosa, where in a 
two-days' action the naval airmen sank or damaged 
63 ships and 35 small craft and destroyed 398 
aireraft, for the loss of 45 American aircraft. The 
Japanese made the usual fantastic claims to a great 


victory in this encounter—and, apparently, were 
misled by their own propaganda. They sent 
another naval force to mop up the "survivors" 


and the American Third Fleet met it in the Philip- 
pines and dealt with it faithfully. 58 Japanese 
ships were sunk or damaged in this second encounter 
of October and 171 aircraft were destroyed. 


Admiral Halsev's fleet lost 3 light cruisers and 3 
destroyers. Another disaster for the Japanese 
in the Philippines followed on December 13-15, 


when 94 of their vessels and 269 of their aircraft 
were destroyed. On April 7, 1945, carrier-borne 
aircraft of the 3rd American Fleet sand the 45,000- 


ton battleship2 Yamato and five other Japanese 
warships off Okinawa, destroying in addition 
nearly 600 aircraft. To these losses at sea the 


Japanese had to record another debit addition in 
the account of relative air power in the east. It 
represented the opening of the offensive by the 


Superfortresses (B-29's) against the Japanese home- 
land. That was an event of ominous implications. 

How ominous it was became apparent when on 
August 6, 1945, a Superfortress launched against 
the city of Hiroshima a projectile which surpassed 
in destructive force anything yet contrived by man. 
The effect of the atomic bomb, developed by 
British and American scientists. and manufactured 
in the United States, was comparable to that 
of a major earthquake such as Tokyo itself had 
experienced in 1923. Three days later Nagasaki 
suffered no less terribly. In the early hours of 
the same day (August 9) Russian forces crossed 
the Manchurian borders. Two days later (August 
11) Japan made known her readiness to surrender. 
Statements made by her rulers and the inherent 
evidence of the events themselves justify the 
conclusion that her sudden collapse was due to 
the bombing of the two cities. That was what 
smashed her will to war. 

That final triumph should not blind one to the 
truth that well before August 6 the combination 
of Allied air, sea and land power had made Japan's 
position hopeless. Her doom was already sealed 
by the early Summer of 1945. Her power of 
resistance had been worn down in the operations 
conducted in the Pacific by Admiral Nimitz and 
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General MacArthur, and in Burma by those under 


Admiral Mountbatten. The latter forces’ share 
in the final victory should never be forgotten 
In Burma the Royal and Indian Air Forces 


asserted their ascendancy over the Japanese, and 
—an even more formidable antagonist—the weather. 
It was because of their superiority in the air that 
they, with their American comrades, were able 
in March to ensure the success of the most remarkable 
operation by air-borne forces ever attempted up 
to that time. An Army was leap-frogged over 
the enemy's head and deposited behind him and 
then kept supplied with everything it needed— 
men, munitions, rations, supplies of all kinds, 
all by air and without the help of any commun- 
ications on the ground. Nor was that the end of 
the story. In the 18 months that ended at the 
beginning of May, 1945, R.A.F. aircraft dropped 
half a million tons of supplies to the troops in 
Burma. The Combat Cargo Task Force of Eastern 
Air Command made the capture of Rangoon on 
May 3 possible. On every day of the two months 
preceding the taking of the city 2,000 tons or more 
of supplies and munitions were brought up by air 
for the 14th Army. It was a landmark in logistics. 
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A 
REVIEW OF THE WORLD’S 


AIR POWER 
DURING THE YEARS 194-15 


(Corrected to August 31st, 1945) 


ARRANGED IN 


ALPHABETICAL ORDER OF NATIONS 


A RECORD OF THE ARMY AND NAVY AIR SERVICES 
AND OF THE INDEPENDENT AIR FORCES OF ALL 
NATIONS DURING 1944-1945, TOGETHER WITH AN 
ACCOUNT OF THEIR ORGANIZATION AND THE ADDRESSES 
OF THEIR VARIOUS DEPARTMENTS AND COMMANDS. 


AFGHANIS 


AN, ARGENTINA, BELGIUM 


HISTORICAL (SERVICE AVIATION) 


NATIONAL MARKINGS 


RUDDER WINGS ONLY 


The Afghan Air Forco is an integral part of the Army under the 
administration of the Ministry of War. The Commandant of 


AFGHANISTAN 


(The Kingdom of Afghanistan) 


the Air Foree, Firqa Mishar (Major-General) Muhammad Thsan 
Khan, is responsible to the Minister of War through the Chief 
of the General Staff of the Ministry of War, 


ORGANIZATION 
The aircraft. of the Afghan Air Force are organized into three 
squadrons, All squadrons, which come directly under the 
disciplinary control of the Commandant of the Air Force, are 
normally concentrated at the Kabul (Sherpur) Aerodrome, the 
Headquarters of the Air Force, 


ADMINISTRATION 
Headquarters, Afghan Air Force, Kabul (Sherpur). 
The Headquarters of the Air Force is organized ns follows :— 
Organization Branch 
Responsible for operations, equipment and supply. 
Control Branch 
Responsible for finnnee, personnel and pay. 


Engineering Branch 

Responsible for aireraft and material. 
Aerodrome Guard 

An Army Detachment detailed for guard dutie: Tt is also 
responsible for ordinary soldiers recruited ns aircraft hands 


TRAINING 
There is a small Flying Training School and an Engineering 
School at Kabul, with capacities for nine student pilots and nine 
mechanies respectively. A Royal Air Force officer is attached 
to the Afghan Air Force for general instruction and performs the 
duties of pilot instructor for the Flying Training School. 


EQUIPMENT 
Tho Afghan Air Forco is equipped. with Hawker Hind and 
Meridionnli- RO.37 aireraft. Although several Breda 25's and 
ono Stearman biplane are. available for training. the Hawker 
Hinds only are usel for this purpose. 


NATIONAL MARKINGS 


RUDDER ARMY NAVY 


On January 4, 1945, a Ministry of Aeronnuties was established 
in Argentina to co-ordinate and administer all matters concerning 
Military and Civil Aviation, with the exception of the Naval Air 
Service, which continues under control of the Ministry of Marine. 
The responsible Minister is Brigadier Bartolome de la Colina, 

ORGANIZATION 
Secretaria de Aeronáutica (Secretariat of Aeronautics), Juncal 

1116, Buenos Aires, 

The organization of the Secretariat (Ministry of Aeronautics) 
includes ;— 

(1) Comando de las Fuerzas Aéreas Argentinas (Command of 

the Argentine Air Forces), 

(2) Dirección iweral de Aeronńutien Civil (General Direct- 

orate of Civil Aeronautics). 

(3) Dirección de Institutos Aeronáuticos (Directorate of Air 

Training). 
(4) Cuartelmaestre General de Aeronáutica (Department of 
Material, Works and Buildings). 

(5) Instituto Aerotecnico (Technical Research and Develop- 

ment Institute) 

(6) Comando de la Defensa Antinéren (Command of Anti- 

aircraft Defense). 
THE ARGENTINE AIR FORCES 

Subordinate to the Comando de las Feurzas Aéreas Argentinas 
are -—four Military Air Bases, three Air Regiments, one Observ 
ation unit, one Transport Group and one Training Group. 

"The units of the Argentine Air Forces (Fuerzas Aérens Argont- 
inas are ;— 


ARGENTINA 


(The Argentine Republic—Republica Argentina) 


Air Regiment No. 1. 
Base “EL Palomar," 
Buenos Aires, 

Air Regiment No. 2. Military Air Base 
“EL Palomar," Province of Buenos 
Aires, 

Air Regiment No. 3. 
“EL Plumerillo, * 
of Mendoza, 

Reconnaissance Group No. 1. 
Air Base "General Urquiza 
Provinee of Entre Ríos. 


[] YELLOW 
[L3 BLACK 

Subordinate to the Direccion de Insti- 
tutos Aeronauticos are : 


Escuela de Aviación Militar (School of Military Aviation), 
Córdoba, Province of Córdoba. 

Escuela de Especialidades (School of Specialists for non 
commissioned officers), Córdoba, Province of Córdoba 

Escuala de Paracaidistas (Paratroop School), Cordoba, Province 
of Cordoba, 


Military Air 


AZURE Provinee of 


Military Air Base 
Mendoza, Provinco 


Military 
Paraná, 


EQUIPMENT 
Fighting :—Curtiss Hawk III, Curtiss Hawk 75 (Argentine- 
built). 
Attack ;— Northrop 8-A2, 


Bombing:—Glenn Martin 139, Ae. M.B.2 (Argentine-built). 
Reconnaissance:—Junkers K.43, Fairchild 82 (photography). 
Trainin, "ocke-Wulf Fw 44 and Fw 58, (Argentine-built) 
North American NA-16, Fairchild M-02, DL-22 (Argentine- 
built), 
Transport:—Junkers Ju 


Lockheed 10K and 12B. 


THE NAVAL AIR SERVICE 


Naval Aviation is administered by a Director-General of 
Naval Aviation, who is directly responsible to the Minister of 
Marine, 


ORGANIZATION 
Dirección-General de Aviación Naval, Ministerio de Marine, 
Moreno 1921, Buenos Aires.  Director-General Rear- 


Admiral Horacio Smith. 


Vrirecter-Generd and the 
Fleet. 


Under the t niel control of the 
operational control of the Commander-in-Chief of the 
are :— 

The Puerto Belgrano Naval Air Base (land and sea). 

The Punta Indio Naval Air Base (land and sen). 

The Naval Air Detachment at Fuerte Barragan 

The Naval Air Detachment at Mar del Plata. 

Naval Air Detachment at Madryn. 

The School of Naval Aviation at Puerto Belgrano.: 

Three Air Squadrons. 

The School of Aviation mentioned above gives instruction 
to naval air pilots, engineers and meehnnies, 

"here are also naval airfiells at Prrwro BereiisNo, MAWTIN 
Hanra und UsiiarA 

The following nir units are alse inchlided in the 
Serviee The Puerto Belgrano Vir Delenee Foree, t 
Mata Air De v amd he Naval Vir Squadren 


EQUIPMENT. 
Curtiss-Wright 16) Stearman 
r O2U-1, Junkers W34, Stinson Reliant. 
Reconnaissance:—Vought Corsair V-142 and V-85F, Grumman 

G-15 and G-21, Supermarine Walrus. 
Bombing:—(ilenn Martin 139W. 


Naval Air 
Ro abe la 


DI, Vought 


Patrol:—Consolidated P2Y-3 

Transport :—Fokker, Douglas Dolphin, Consolidated Fleetster, 
Curtiss-Wright Condor. 

General Purposes :—Fairchild 82, Fairchild 45, Lockheed 


Kleetra LOM, 

The cruiser La Argentina, built by Viekers-Armstrongs Ltd. 
at Barrow and delivered in January, 1939, is equipped with one 
catapult amidships and has accommodation for two Supermarine 
Walrus reconnaissinee: ainphibians. The Cruisers l/mirante 
Brown. aid. Veinticineo de Mayo are equipped with eatapults 
md Cian reeanniissimee amphibians 


(The Kingdom of Belgium—Royaume de Belgique, 


When Belgium was invaded and the armed forces were finally 
forced to lay down their arms on May 28, 1940, n small proportion 
rsonnel of the Belgian Military Air Arm which survived 
avy fighting ove own soil managed to excape to raner 
wre efforts wen: ta ge-Forin and. resequip à mall Vir 
Pores to continue th if under iis own accredited Government 
alongaide the Allies collapse ol France six weeks later, 
however, caught the Belgian forces completely unprepared, but 
a certain number of ollicer and non-commissioned pilots managed 
to escape by various means to Great Britain 
Arrangements were therenpon made with the British Air 
Ministry for the experienced Belgian. pilots to join the Royal 
Air Force Volunteer Ke e and these pilots were posted to 
weveral aquadrons in the Fighter and Coastal Commands, So 
it was that about thirty Belgian pilots took part in the operations 
over England and the English Channel during the Battle of 
sritain in August-October, 1940. The number of victories 
achieved by Belgian pilots during the Battle of Britain amounted 
vent y-xeven for a cost of five airmen killed in action 
In October, 1040, by the eseape from France of the most 
presentative of the Belgian Ministers, the legal Belgiwn 
reconstituted in. Londen and. the Belgium 


ernment we 


irel forces wore re formed in the United Kingdom, 


BELGIUM 


y Wiation hos d nauntiined in the Form 
tion ob the Royal Air Foree Volunteer. Reserve, 
nhers of which are employed according to their wsefulness 
in units of the R.A.F. 

During the past four years Belgian airmen, soldiers and young 
civilians managed to find. the way it of enemy oeeupned. 
territories and most of them on imis iy in Magli volunteered 
for the Air Force: Aftor undergoing tunm at HA, stations 


Belgin Milit 


in Vell amd. Canada nearly seven hundred hid been 1i 
to operational units up to the end ol PHA Belgin animen 
hse served in Padon the Middle Bast, Crete; Malta, Sicily, the 


Moore, Leohitil as well as in Great. Britain 


Now that Hi is Hhevated i huis become qi 
all ground pe Belgian tunning 
ventre under Belgian supervision has been established n England 
within the organization of Feehnical "Framing Command, RA 

In November, 1041, the first Belgan sinndron, equipped with 
Supermarine Spitfire singlesseat fighters, took up its duties 
ns an operational unit m RAT Fighter Command. ‘The 
oecasion was marked by the presentation of the flag of a pre-war 
Belgian iur reginent to the squadron by M. Camille Gutt, the 
Belgiun Minister of National Defence Fhus (dag, which had 
been hidden in occupied Belgium since May, WHO, had. been 


ble (o reauit 


inel required and n sporili 


brought to England just prior to the presentation by two 
Belgian officers who had been. entrusted with the perilous 
Wisin ef fetehing it from their native land 


This squadron has had considerable operational experience 
since its formation. On August 19, 142, in the course of fonr 
sorties during the Dieppe operations the squadron destroyed 
ven and damaged twelve enemy aiveraft for the loss of one 
pilot missing. 

At the hopin Omas o Second. Belgian fighter squadron 
Jove m W Anea, ‘This unit was later transferred 
lamid servel m the R.A.F. 2nd Taetienl Air Force. 

Several Belgian officers were appointed to command. British 
squadrons, "The first Ahel oficer to command a British squad- 
ron wosa Belgian. 


At the time of writing thirty Belgian officers who have served 
in the Belgium Seetion of the RA, F. had been awarded the Distin- 
guished Flying Cross, three of whom hold n bar to this distinction, 
"Wwe Helaan Squadron. loaders have received. the D.S.O. for 
their work in Bomber. and Coastal Command respectively 
l'he devotion to duty of Belgian armen has also been re 
nised by the award of three French Croix de Guerre and moro 
than 100 Belgian Croix de Guerre. 
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THE WORLD'S AIR POWER 


Tn addition to the several hundred airmen serving ns ground 
personnel, there were alse 163 Belgian girls. serving in the 
WV 

MI eost? ineureeid by Che Air Ministry for pay, allowances, 
lodging, instruetion, materiel, ete, in connection with Belgian 
Military Avmtion have been borne entirely by the Belgian 
Government, 

On the eessation of hostilities in Europe the Air Couneil sent 
the following: message to Air Commodore Lo V... E, Wouters, 
COB. ULC. Inspeetar General of the Belgan Aw Porro i 


The tong awaited defeat af onr common enemy has at last been 
achrened and after more than fire years the shadow of tyranny 
ww Hift. from Europe, 

In this hone of civtarg the Lie Council wish to express their 
admiron fav the vonie amd eiluranee of your armen who, 
separated from ther country, have won great glory among the forces 
of freedom, ‘The spirit which led your countrymen to fight their 
way to these Islands to take up arma again and showed itself in 
the exploits of your squadrons in the air ia the spirit by which her 


frienda have ever known Beliyinm— undaunted against mhla and 
unconquerable. 

The Air Council look on it as a source of honour that the Belgian 
Air Force decided to associate itself so closely with the Royal Air 
Force and they hope that thia close and trusted ansociation. may 
continue far into the years of peace, 

Plans for the establishment of a permanent Belgian Air Force 
visualise the formation of four Fighter Wings, one Night Fighter 
Wing, one Transport Wing and one Linison Wing. 


NATIONAL MARKINGS 
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| 


RUDDER 


FUSFLAGF & WINGS 


Tho Bolivian Air Foree, which used to be part of the Army, 
wars organize as a separate service at the ond of 1944. It is 
eontrolled hy the Minister of Defeuco, through à Chief ob Statt 
who is am Mr Foree olliece ol Colonel's rank 


BOLIVIA 


(The Bolivian Republic -Republica de Bolivia) 


idis an Mie Moree is divided mong four FHegiones Nereus 
with "wdquarters at ba Paz, Nanta Croza, Suere and 
Tarija. ‘There are four aviation groups, one to cach area, and 
each comprising one or two squadrone (escundrillas) of seven 
treraft each 


ORGANIZATION 
Ministerio de Defensa Nacional, La Paz, 
Minister of National Detenen: Colonel Jorge Jordan 
Direccion de Aviacion, La Paz. 
|ureetor of Military Aviation» Lieut-Col, dose C, Pindo, 
Región Aérea No. 1, Ii Alto,’ La Paz. 
Región Aérea No. 2, ‘ ," Santa Cruz. 
Región Aérea No. 3, Ln re, 
Región Aérea No, 4, “El Tejar,” Tari 
Escuela de Pilotaje (Flying Training School), 'Colcapiruu," 
Cochabamba, 
Bienen de Application (Operational Training Unit), “BI Alto, 
An Paz. 


The aerodrome of “EL Alto" at La Paz is on a plateau 4.100 m 
(13,500 ft.) above sea level and is 000 m. (1,040 ft.) above the city 
of La Paz, the capital. The aerodrome of “EL Trompillo, 
Santa Cruz is 600 m. (1,970 ft.) above sea level La Flori i 
Sucre, 2,460 m. (8,070 ft.) above sea level; "El Tejar,” Tarija, 
2,100 m, (6,900 ft.) above sea level; and "Coleapirun, Cocha 
bamba, 2,500 m. (8,200 ft.) above sea level 


EQUIPMENT 
Fighting :—Curtiss Hawk, Curtiss CW-22. 
Training :—Curtiss B-19, North American: AT-6A, Beer hcraft 
AT-17 and AT-11, Vul BT-13 Valiant, Ryan PT-16, Boeing 
PT-17, Stinson Voyag Interstate L-3. 
Transport :—Douglas C-47 Dakota, Junkers Ju > 5 
Miscellaneous :—(rummman OA-9, Curtiss Osprey, Focke Wulf 


(The 


NATIONAL MARKINGS 


RUDDER WINGS ONLY 


By Presidential Decree dated January 20, 1940, an Air 
Ministry was created to co-ordinate all branches of aeronauties 
within the Republic, The administration and units of the 
former Army and Naval Air Services have been transferred from 
the Ministries of War and Marine to the new Ministry and the 
new independent Air Force has been given the name Forgas 
Aereas Braaileiras (F.A.B.). 


ORGANIZATION 


The Air Ministry (Ministeria do Ar), Rio de Janeiro. 
Air Minister: Major-General Armando Trompowski. 
The organization of the Air Ministry includes :— 


The Air Staff (Estado Major da Aeronautica) 
Responsible for training, war plans and tactical use of the 

Air Force and the anti-aircraft defences, either independently 

or in collaboration with the General Staffs of the Army, the 

Navy or the Civil Defence authorities. 

There are also Departments responsible for Personnel, Training, 
Research and Technical Development, Material, Works and 
Buildings, Anti-Aircraft Defence, Commercial Air Services and 
Civil Flying. 


AIR ZONE COMMANDS. 


By a Decree Law dated October 25, 1941, the territory of 
Brazil was divided into five Air Zones. A further Decree Law 
dated March 5, 1942, modified the Air Zones created by the 
enrlier Decree Law. Decree Law dated July 14, 1942, fore- 
shadowed the possibility of existing Zones being sub-divided 
and at the same time mentioned the formation of Air Base 
Groups to include all personnel, fixed installations and equipment 
at Air Bases, The Air Regiments, however, remain and are to 
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BRAZIL 


United States of Brazil—Estados Unidos do Brasil) 


be divided into Groups (Squadrons) of one type of aircraft 
The Zones, with the Air Bases and Establishments they 
administer, are as follow :— 


No. 1 Air Zone. Headquarters : Belém. 
Officer Commanding : Tte-Coronel E. Ferrara da Silva. 
Covers the States of Amazones, Pará, Maranhão, and Acre 
Territory. 


No. 2 Air Zone. Headquarters: Recife. 
Officer Commanding: Brigadier A. Vieira Macarenhas. 
Covers the States of Pui, Ceará, Rio Grande de Norte, 
Paraiba, Pernambuco, Alagoas, Sergipe, and Bahía. 


No. 3 Air Zone. Headquarters: Rio de Janeiro. 
Officer Commanding : Brigadier Ivo Borges. 

Covers the States of Espirito Santo, Rio de Janeiro, Minas 
Geraes, Goiás and the Federal District. 

Under this command are the Central Air Park, the Air 
Technical Services, the Central Aeronautical Stores and the 
Air Medical Centro, all based at the Campo dos Alfonsos Air 
Buse, Rio de Janeiro; and the Aircraft Factory, Central 
Aeronautical Stores, Air Medical Centre and Flying Training 
Unit attached to the School of Technical Training at the 
Ponto do Gnleio Marine Air Base, on the Tha do Governador, 
Buenos Aires. 

No. 4 Air Zone. Headquarters: São Paulo. 
Officer Commanding: Brigadier Antonio Appel Neto. 

Covers the States of Süo Paulo and Matto Grosso. 

No. 5 Air Zone. Headquarters ; Porto Alegre. 
Officer Commanding: Brigadier G. D. de Lima Rodriquez. 

Covers the States of Paraná, Santa Catarina and Rio Grande 
do Sul. 


TRAINING ESTABLISHMENTS 


Escola de Aeronautica (Air Force College), Campo dos Alfonsos, 
Rio de Janeiro. 

Established in 1941 in the buildings formerly occupied by 
the Escola de Aviação Militar at the Campo dos Alfonsos, Rio 
de Janeiro, This establishment trains ollicers for both the 
Military and Naval wings. The training course lasts three 
years. The first course began on April 1, 1941. 

Escola de Especialistas de Aeronautica (School of Technical 
Training), Ponto do Galeáo. 

This establishment has taken over the former separate 
training schools of the Army and Naval Air Services, It 
trains all engineer officers and mechanies. 

Escola Tecnica de Aviacdo (Technical School of Aviation), São 
Paulo. 

Established in 1943 for the training of technicians and 

specialists for the Air Force and airlines, Operated by the 


Embry-Riddle School of Aviation and is staffed by American 
instructors, 


THE MILITARY MAIL SERVICE 


The Air Force operates air mail services, under the name 
Correio Aerea Brasileira, to places in the hinterland, the traffic 
to which would be too small to be handled profitably by 
commercial companies. It also provides useful training for 
service pilots. All mail is carried at normal postage rates. 


EQUIPMENT 


Fighting:—Boeing P-12E, Vought V-65 and V-66, Curtiss P36 
and P-40, Republic P- 

Bombing :—Vultee V-11C 
B-18, North American 
Lockheed Hudson. 

Training:—Avro 626. 
58B, Stearman 75L3 and 7| 
Vultee 54 Valiant, Fairchild M- 

Transport and Miscellaneous : —Douglas 
Pncemaker, Lockheed 12 and 14, Beecheraft 
Waco C-8. 


B, North American NA-44, Douglas 
Mitchell, Consolidated Catalina, 
Muniz M-9, Focke-Wulf Fw 44J and Fw 
C3, Waco F-5, D.H. Moth, 


Dakota, Bellanca 
D-17A and 


Brazil declared War on Germany and Italy on August 22 
1042, following the sinking of several Brazilian ships by U 
boats. Prior to this Brazil had instituted a system of anti 
submarine patrols along its long coastline and had attacked 
and sunk several submarines. 

In January, 1944, a group of fighter pilots and ground personnel 
all volunteers from the Brazilian Air Force, left Rio de Janeiro 
for the United States to undergo advanced and operational 
training before proceeding overseas as the First Brazilian Fighter 
Squadron to serve with the U.S. Army Air Forces. Under the 
command of Lieut.-Col. Nero Moura, the squadron arrived in 
Italy on October 6, 1944, and was attached to the 12th. Av 
Force. It went on its first mission on November 1H, equipped 
with Repubhe P-47 Thunderbolts, 

Between October 31, 1944 and January 22, 1943, the squadron 
flew 897 sorties, dropped 339 bombs and destroyed 159 enemy 
rond vehicles, one locomotive, 33 railway vehicles, 6 bridges 
3 fuel dumps, 2 ammunition dumps, ene supply dump and ont 
nireraft. In addition, the squadron scored 9H. cuts on vita 
railways, exploded or left. burning 9 enemy-ocenpred buildings 
damaged 1035 enemy vehicles, 36 locomotives, 306. rabies 
vehicles, 7 bridges, 5 ships and small boats and ene i] 
Five P8 were lost from «A dins 
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THE BRITISH COMMONWEALTH OF NATIONS 
1—THE BRITISH EMPIRE 
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CREAT BRITAIN AND NORTHERN IRELAND 


THE ROYAL AIR FORCE 

‘The Royal Air Force was formed on April 1, 1918, by the 
amalgamation of the Royal Flying Corps and the Royal Naval 
Air Serv The basic organization of the Royal Air Force 
begins at the Air Ministry The controlling authority of the 
Air Ministry is the Air Council, which is eharged by Parliament 
with the administration of matters relating to the Air Force 
and the defence of the Realm by air. The President of the 
Council is the Secretary of State for Air and the four Air Members 
of the Council and the Permanent Under Secretary of State are 
constituted as the five departmental heads among whom the 
main duties of the Air Ministry are divided. 

Marshal of the Royal Air Force : H.M. King George VI. 


THE AIR COUNCIL 

The Rt. Hon. Viscount Stansgate, D.8.O., D.F.C., 
of State for Air (President). 

J. St. L. Strachey, M.P., Parliamentary 
of State for Air (Vice-President) 

Air Chief Marshal Lord Portal of Hungerford, G.C.B., D.S. 
M.C.. Chief of the Aur Staff (to be succeeded on January 1, 1946, 
by Air Chief Marshal Sir Arthur Tedder, G.C.B.). 

Air Marshal Sir Douglas C. S. Evill, K.C.B., D.S.0., A.F.C., 
Vice-Chief of the Air Staff 


Secretary 


Under 


Air Marshal Sir John Slessor, K.C.B., D.8.0., M.C, Air 
Member for Personnel 
Air Marshal Sir Leslie N. Hollinghurst, K.B.E., C.H. DFC., 


Air Member for Supply and Organization, 

Air Marshal Sir Roderick M. Hill, K.C.B., M.C., A.F.C,, Air 
Member for Training. 

Sir William Brown, K.C.B., 
Under-Secretary of State 

Sir Harold Howitt, D.S.0., M.C, F.C. 
and assistance on financial policy 

Air Viee-Marshal Sir Alee Coryton, K.B.E, C.B., M.V.O., 
J.F.C., Controller of Research nnd Development, Ministry of 
Aircraft Production 


K.C.M.G.,, CPE, Permanent 


V, who gives advice 


Lord Henderson, Additional Member 


HOME COMMANDS 
British Air Forces of Occupation (Germany) 
Air Chief Marshal Sir Sholto Douglas, K.C.B., M.C., DFC. 
Bomber Command 
Air Marshal Sir Norman Bottomley, K.C.B., CI 
C 


,D 5.0, 


Fighter Command 


Air Marshal Sir James Robb, K.B, C.H. D,S.0,, DIC., 
A.F.C, 


Coastal Command 
Air Marshal Sir Leonard Slatter, K.B.E., C.H. D.S.C, DFC. 
Flying Training Command 
Air Marshal Sir Arthur Coningham, KCB, DSO, M.C, 
D,F,C., A.F.C 
Technical Training Command 
Air Marshal Sir Ralph Sorley, K.C.B, OBE, DSC, DEC 
Maintenance Command 
Air Marshal Sir Graluim 
Air Transport Command 
Air Marshal The Hon 
A.F.C. 


Donald, KCA, D S 


Sir Ralph Cochrane, K.B.E. CB., 


OVERSEAS COMMANDS 

Royal Air Force, Mediterranean/Middle East 
Air Commander-in-Chief: Air Marshal Sir Charles E. H. 

Medhurst, K.C.B., O.B.E., M.C. 

Command represents the merging of the former Mediterr- 
anean and Middle Enst Command (formerly located at Naples) 
and H.Q.R.A.F. Middle East. It covers air activities in the 
Central Mediterranean, North Africa, the Middle East Area, 
including the Levant, Iraq and Sudan, Aden and East Africa 
Air Headquarters, Italy, under the same Command, supervises 

R.A.F, units remaining in Italy and Austria. 


Air Headquarters, Malta 

Air Officer Commanding : 
C. B.E, AFC 

Air Headquarters, Egypt 


Vir Officer Commanding 
DEL, 


Air Vice-Marshal K. B. Lloyd, 


Vir Cdre, S. O. Bufton, C.B., 


Air Headquarters, Iraq 

Air Officer Commanding 
C.B., C.B.E., D.F.C. 

H.Q. British Forces, Aden 


Air Officer Commanding 
C.B.E., A.F.C. 


Vir Vice-Marshal $8. C. Strafford, 


Air Vice-Marshal H, T, Lydford, 


Air Headquarters, East Africa 

Oflicer Commanding: Brigadier H, 
S.AAP, 

Air Headquarters, Eastern Mediterranea. 


Air Officer Commanding : Air Vice-Marshal 8. E. Toomer, 
C.B.E., D.F.C. 


. Willmott, C.B.E., 


Royal Air Force, Gibraltar 
Air Officer Commanding 
AF 


Air Cre, 


A. D. Rogers, C.B.E., 


Royal Air Force, West Africa 


Air Officer Commanding: Air Vieo-Marshul Sir Ranald M. 
Reid, K.C0.B., D.S.0., M.C. 


Royal Air Force, India 


Air Officer Commanding Air 
C.B.E., D.F.C., A.F.C. 


Vice-Marshal M. Thomas, 


South-East Asia Command 


Air Commander-in-Chief ; Air Chief Marshal Sir Keith Park, 
K.C.B.. K.B.E., M.C, D.F.C. 


This Command includes the following :— 


Base Air Forces, South-East Asia 


Air Oflicer Commanding 
K.H.E., C.B.. D.F.C., 


Air Marshal Sir. Roderick Carr, 
A.F.C. 
Air Headquarters, Burma 


Air Officer Commandir 
Saunders, K.B. 


Air Marshal Sir Hugh W. L. 
Ba M.C., D.F.C, A 


Air Headquarters, Malaya 
Vir Oficer Commanding 
C.B.. D.F.C 


Air Vice-Marshal J. D. Break: 


THE FIFTH AND SIXTH YEAR OF THE WAR 


During the fifth and sixth years of the War Allied Air Power 
was deployed at its full might and in all theatres of operations the 
Anglo-American forces worked more closely together than over. 
The three main contres of operations for the Royal Air Force 
wore the European, the Mediterranean and the Far Eastern 
theatres. 

The most spectacular of these was the European theatre, 
where operations during the first half of 1944 were devoted 
to preparations for the Allied invasion of Europe. The trem- 
endous air forces of the Allies, based in Great Britain, kept up 
a 24-hour attack, each component force having its particular 
job. The concerted Allied programme was designed to ensure 
that when the lind assault began the enemy's air opposition 
would be reduced to a minimum. Attacks against the enemy 
defensive air power and against his wide-spread communications 
system were carried on side by side by Bomber Command of 
the Royal Air Force, the U.S. Eighth Air Force and the Allied 
Expeditionary Air Force, which comprised the Second Tactical 
Air Force of the R.A.F. and units of Fighter Command, together 
with the U Ninth Air Force 

Aireraft factories, war industries 
bridges, canals and radiolocation centres were strewn with 
wreckage. And while these attacks were being made from buses 
in Great Britain blows were being struck with increasing effect 
on the Balkans and Southern Europe by Allied aireraft based in 
Italy Also, when the attacks on communications were stepped 
up they were co-ordinated with similar attacks from Italy 

By D-Day—June 6, 1944—when the Allied landings were made 
in Normandy, of 80 major railway centres between the Vosges 
and the Belgiun frontier 51 had been completely destroyed and 
24 severely damaged, To accomplish this some 22,000 sorties 
were flown and some 66,000 tons of bombs were dropped by 
R.A.F. Bomber Command, the U.S, Eighth Air Force and the 
Allied Expeditionary Air Force, In addition, of the 10 railway 
and 14 road bridges across the Seine, only one of each was usable. 
Thus, with the destruction also of the enemy's radiolocation 
ventres, the Allied Air Forces enabled the landings to achieve 
tactical surprise, 

Meanwhile preparations for co-operation between the Air 
Forces and the Armies in land attueks were being worked out, 
not only to provide a comprehensive air umbrella to cover the 
troops, but a striking foree to be employed far behind the enemy 
lines. Plans were made for 90 per cent. of this advanced air 
striking force to carry bombs when the time eame. 

Throughout the land battles in Europe, leading to the un- 
conditional surrender of Germany on May 4, 1945, co-operation 


airficlds, railways, roads, 


between the land forces and the Air Forces was on an unparalleled 
scale. During the rapid advance through North-Eastern 
France and Belgium into Holland new mothods of giving close 
support to the Armies were introduced and h bombers 


were used tactically on a large scale for tho first time, while the 
role played by the fighter-bombers was of vital importanc 

wiltaneously with the preparations for the invasion, the 
Allied Air Forces kept up incessant attacks against the enemy 
threatened use of flying bombs and rocke Counter-measures 
against these attacks, planned to divert the impact of the Allied 


Air Forces on Germany, were first taken in August, 1943, when 
Bomber Command made a heavy attack on the German experi- 
mental station at Peenemunde. Heavy assaults were then made 
on the enemy's production centres where various weapons and 
component parts were being built and in December, 1943, attacks 
were begun on tho launching installations discovered by constant 
photographie reconnaissance of Northern France. As a result 
of this persistent offensive Germany's attacks with pilotless air- 
eraft were delayed for six months and when launched, shortly 
after D-Day, the attacks were on less than a quarter the scale 
originally planned. 

Towards the end of the flying-bomb attacks the enemy intro- 
duced long-range rockets. Tho task of interrupting supplies of 
these weapons and bombing their launching sites and storage 
dopots devolved on Spitfire fighter-bombers which kopt up n 
constant assault until the enemy capitulated. 


All home commands of the R.A.F. shared in the European 
operations, Coastal Command keoping ceaseless watch on and 
making continuous attacks on enemy shipping, while operations 
of Transport Command of the R.A.F, expanded tremendously 
and the Airborne Forces woro used on a greater scale than ever 
before. 


Although less spectacular than thoso in Europe, operations of 
the Mediterranean Allied Air Forces continued on a large scale. 
In addition to co-ordinated attacks in connection with the 
European invasion, full strategic and tactical support was given 
to the Eighth and Fifth Armies in their advance up the Italian 
peninsula, culminating in the surrender of all German forces 
im Italy on May 3, 1945 

In the Far East, in spite of the fact that tho prosecution of 
the War against Japan in this theatre was, by agreement between 
the Allies, relegated to second place in strategy and equipment 
until the defeat of Germany, the threat to India was removed 
and by the end of 1944 the Japanese hud been swept out of the 
length of Burma. 

In the Pacific American forces, island-hopping by way of Guam, 
the Marianas, the Philippines, Iwojima and Okinawa, and the 
Allied fleets navigating Japanese home waters and bombarding 
the mainland without opposition, were closing in for the final 
kill, while the British in Burma and the Australian forees in 
New Guinea and the Indies were slowly cancelling out Japanese 
conquests in the South. Tho gigantic air campaign waged on 
the Japanese mainland from the Marianas, Guam and Iwojima 
had by mid-1945 so reduced Japan's capacity for war that the 
dramatic events of August merely precipitated the inevitable, 


On August 6, the first atomic bomb was dropped on Hiroshima, 
August 8 Russia declared war on Japan and began the invasion 
of Manchuria and Karafuto, and on August 9, the second atom 
bomb was dropped on Nagasaki, On August 10, Japan signified 
its readiness to discues surrender and, on August. 15, accepted 
the Potadain terms of unconditional surrender. The actual 
surrender document. was signed by the Allied chiefs and the 
Japanese envoys in the U.S.S. Missouri in Sagami Bay, Tokyo, 
on September 2, 1945. 
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The 22,000-Ib. ''volcano'' bomb, the first of which was dropped by the R.A.F. on March 14, 1945. Of the streamlined Calais on September 


deep-penetration type, the bomb is 35 ft. 5 in, long, 3 ft, 10 in. diameter, and has a tail unit 13 ft. 6 in long with aerodynamic Phe lib 
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One of the most. dramatic achievements of the year was the 
sinking of the battleship n Tromsoe Fjord in daylight 
2 The attack was made by 29 Lancaster bomb 
carrying 12,000-Ib. bombs. This was the third attack to 
be made with 000-Ib. bombs and although the Tirpit had 
previously been damaged, it had remair a potential threat 
The first attack, on September 15, was launched from a Russian 
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n 11 hours and was the longest flight ever made by any aireraft Striking Force played an important part in Bomber Command's massive offensive, Over 7,000 tons were dropped by 
carrying such a bomb load Mosquitos on. Berlin alone. 
Mosquito aircraft continued to make an important contri 
bution to B. r Command's offensive throughout 1944. With 
a bomb load increased to 4,000 Ib. and with new Mosquito XVI liberated Paris and to the underground forces of Occupied In the first four and a half years of the War the R.A.F. dropped 
equipped with a pressure cabin, both high and low level attacks Europe, minelaying and leaflet dropping. On an average, more — 1,264,456,056 leaflets, newspapers and magazines over enemy 
vere maintained throughout the year on Berlin and other m- — than 10 per cent. of the Command's effort is engaged on mine- and enemy-occupied territory 
dustrial and railway centres. Formed into the Light Night laying and during the first four years of operations—up to the In the opening months of 1945 practically the whole weight 
Striking Force, as part of the Pathfinder Force attacks — Spring of 1944—more than 13,000 sorties had been flown and of the bomber offensive was directed against Germany proper 
vere frequently made by more than 50 Mosquitos at a time, By over 300 ships sunk or damaged. In three months between and as the new Western Front offensive developed the strategi 
the end of the year over 12,000 tons of bombs had been dropped May and August, 1944, aircraft of Bomber Command flew nnd tactical aspects of bombing were even more closely inter 
on the Reich by Mosquitos, of which Berlin had received more — nearly 2,000,000 miles on mine-laymg and dropped more mi mingled than ever before. The industrial output of town 
than 2,200 tons in 67 attacks. than in any other quarter since the war began Mosquito close to the front became more vulnerable as tl lund force 
Among the other activities of Bomber Command during the bombers made their first mine-laying attack, on the Keil Canal, approached but at the samo time the towns became of even 
year was the dropping of arms and supplies to the Maquis who on May 12 grenter importance to the enemy because of their value as 
communications and supply centre The vere, therefore 
destroyed 
In February, of the total of 45,750 tons of bombs dropped 
45,200 fell on targets in Germany Industrial targets, railways, 
waterways, eto., received over 27,000 tons and oil targets 14,000 
tons. In March the entire tonnage dropped, some 67,500, fell 
on Germany, 39,000 by night : 600 by day Seventeen 
towns received some 28,000 tons, 8,500 tons were dropped in 
tactical bombing of enemy troops, vehicles, supplies, defended 
positions and communications, more than 5,000 tons were dropped 
in daylight on specific rail targets, and 19,000 tons on oil targets 
During the daylight attacks the first 22,000-Ib. bombs were 
used for attacks on viaducts and bridges, and later on U-boat 
shelter 
With Bomber Command's score approaching the million-ton 


mark, its strategic mission in Europe was drawin 
In April the tonnage dropped amounted to 34,850, t 
ort, with some 14,000 tons, being directed n 
installations and shipping, and included in t 


to a ck 
weightiest 


rainst ports, naval 


> results were the 
sinking of Germany's last two pocket battleships,—the Admira 
Scheer at Kiel on April 9 and tho Lutzow at Swine 
\pril 19. 6,000 tons were dropped on tactical targ 
1,200 tons on Hitler's chalet and eyrie and the S.S. barracks at 
htesgaden, and over 5,400 tons on oil targets, In April 
Mosquitos completed their 170th raid and dropped their 7,000th 
ton of bombs on Berlin 


münde on 


including 


In the last weeks of the war aireraft of Bomber Command 


wore employed on dropping medical supplies on prisoner-c 
e camps and, as the cam re rrun, evacuating prisoners -of 
w to Great Britain, H and supplies were also fowr 
Airspeed Horsa troop-carrying gliders lined up on June 6, 1944, in readiness for the invasion of Normandy. Holland and dropped from the b-bas of Lancaster 1 
flure-marked areas in ‘The Hague, Leyder nd Rotterdam 
before the enemy forces had capitulnted 
Some Figures 
During the war in Europe. Bomber Command flew a total 
of 391,187 sorties, during which 955,040 tons (1,069,645 U.S 
short tons) of bombs were dropped, 657,674 tons on Germany 
Ihe total load was mado up of 758,685 tons of high explosive 


and 106,355 tons of incendiary bombs. In addition, 47,250 
mines were laid, which sank more than 1,000 ships. Further 
more detailed figures will be found in statistical form on later 
pages. 


THE ALLIED EXPEDITIONARY AIR FORCE 
The Allicd Expeditionary Air Moree, the greatest single nir 
component ever ereatod, was formed towards the end of 1943 as 
the main Tactical Air Force for the Allied invasion of Europe 


It consisted of three separate and distinct forces equipped with 
fighter, fighter-bomber and medium bomber aireraft—the 2nd 
Tactical Air Force of the Royal Air Forco, the Umted States 
Ninth Air Force, and Fighter Command (formerly Air Defence 
of Grout Britain), R.A.F I'he first two were essentially off 


forces, the latter primarily a defensive forco, Although each 


ensive 


was complete in itself these forces operated in unison and with 
complete unity of strategy and purpose under the supreme 
command of the Air Commander, Allied Expeditionary Air Foree 

Air Chief Marshal Sir Trafford Leigh-Mallory, until his appoint 

ment towards the end of 1944 to the South-East Asia Command 
He was, unfortunately posted missing, beheved killed, during 
his flight to the Far Mast to take up his new command. 


- During the first few months of 1944 the A.E.A.F. maintained 
Handley Page Halifaxes on the Gardarmoen airfleld near Oslo. These aircraft landed thousands of tons of supplies in almost “round-the-clock bombing of the occupied countries 
the early stages of the R.A.F.'s bloodless invasion to liberate Norway. attacking targets of overy kind, But when the real “softening 
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up" 
enemy'a communications system, mninly 
rail bridges, notably across tho Se: 


process began, in April, attacks were concentrated on the 
nportant road and 
Targets were pounded 


over n wide area so that the enemy should have no hint as to 
whore the landings were to be made and, in fact, more bombs 
were dropped outside the invasion area than inside 

By D-Day, June 6, the A.E.A.F. had made 80,000 sorties 


against and had « 

in Franee while 

bombs had been dropped in attacks against road and rail bridges 
Plans had been made before the invasion to ensure adequate 


lropped 5,600 tons of bombs on railway centres 


5,209 sorties had beon made and 5,370 tons of 


support for the Armies, the American Air Forces attaching 
squadrons to each American Army group whereas the R.A.F 
2nd Tactical Air Foree maintained a system of visual control 
posts, equipped with wireless and near the battle area, so that 
air support could be called up at any point when needed 
Wherever necessary the component parts of the A.E.A.F. work 

together in direct, support of the Armies and behind them, 
ready to be summoned at need, were the R.A.F, and U.S, Eighth 
Air Force Bomber Commands 

In May a total of 65,000 sorties was flown by the A.E.A.T 

and from D-Day to the end of August light and medium bombers 
flew 268,054 sorties and dropped 103,000 tons of bombs, mainly 
on bridges, nirfields, ammunition dumps and other pin-point 
targets, The highest number of sorties in one month—in June 


was 99,080. During the first month of operations in Normandy 


from June 6 to July 6, the Allied Air Forces as a whole flew 
approximately 158,900 sorties and losses were under one per 
cent. During the first 70 days of the invasion, 2,990 enemy 


aircraft were destroyed in combat and 651 on the ground, making 


a total of 3,041. During the same period Allied losses totalled 
2,959 aircraft 

In addition to the “softening up“ process and, atter the 
invasion, their direct support to the Armies, the Allied. Ex 


peditionary Air Forces dropped more than 19,000 tons of bombs 
during the five months to the middle of June, 1944, on launching 
sites for the Flying More than 23,500 
flown in this connection and between April and May 
fully planned attack npleted by mreraft of the 


Bombs sorties 


R.A.F. Airfleld Construction units building an airfleld in Normandy. 


s = i apis he 
Mitchell medium bombers of the Second Tactical Air Force. 


P. : 
7 —- x 


The aircraft in the foreground belong to a Dutch Naval squadron 


which had served with the R.A.F. since 1940. 


mostly by Mosquitc Marauder, Motehell, Boston and. RP 
Fyphoon aircraft 

Some account of the activities of the two Royal Air Foree 
component forees of the Alhed Expeditionary Air Force 


follows 


FIGHTER COMMAND 


Mthough the official 
20, 1044, Fighter C 
is the Air Defen: 
Its functions were 
the Allied iny 
nearer waters; to nss 
iir bases could be established firmly 
l to back up the Tactical 


until Feb. 
nand was reorganized in November, 1943, 
f Great Britain, a component of the A.E,A.F 

to give to the from which 
to be launched and to 
4 with aur 


announcement was not made 


mr defence base 


BION Was hipping in the 


st the invasion force cover before 
on the Continent ; 


Air 


and in 
Force 


gener 2nd 


- ez doe 
Ls ee LA d ee o 
tea y Lo m 


From the flrst clearing of the site to the landing 


of the first aircraft took about a week. 


Bombing-up a Supermarine Spitfire F.IX.E flghter-bomber with one 500-Ib. and two 250-Ib. bombs. 


consists of two 20 m/m. cannon and two .50-in, machine-guns. 


The tithe A.D.G.B. was retained until October, 1944, whe 
the rebirth of Fighter Command was announced, with the sa 
functions us before 

Tho yenr 1944 was the most varied. of Fighter Command 
existence Durir fir ff the year and whenever t 
moon was down the ener ed his night attacks a 
London and Southern England—the heaviest night attack 
Inunched by the Luftwaffe since 1940-194 1—2and these were cor 
tinued, on à receding senle during April and May, until the A 
landings in June These attacks st the Luft some 26 
tireraft shot down by night fighters and the a highe 
percentage than had ever been obtained before. In additio 
in the six weeks before D-Day the enemy attempted 129 recor 
naissance flights over Great Britain but only on 11 occasion. 
were German aircraft able to penetrate the defensive fighter 
sereen 

June 13 Germany opened the threatened attack aguinst 
n and South-Eastern England with Flying Bombs. l'he 


attack began in earnest on June 15 and continued, almost non 
top, until the end of August Throughout this period Fighter 
Command (A.D.G.B.) maintained. continuous day and might 
patrols between the areas over which the bombs were known to 
travel 

Between June 13 and August 24 about 7,250 Flying Bomb: 
vere launched against Great Britain and of these nearly 2,000 
wore destroyed by Fighter Command. Three squadrons of one 

Wing accounted for over 600. The top-seoring pilot 

had a total of 60 shot down 

In the initial stages the fighters encountered sorne difficulty 
in tackling the Flying Bombs, but after a few days were destroy 
ing about 50 per cent. of those intercepted and after the first 
few weeks so improved their tactics that they were shooting 
down about 80 per cent. The attacks had been expected and 
defensive plans involving A.D.G.B., the A.A. Command AF 
Jalloon Command and the Royal Observer Corps, were read 
The parts played by the Balloon Barrage and the R.O.C. during 
these attucks are ven under their respective headings and 
fuller details of the campaign are given under the account of 
Enemy Action during the year 

When the greater part of France had been liberated by th 
end of August and the Flying Bombs could no longer be launched 
from the ground the enemy used obsolescent Heinkel He 111 
bombers from which to launch the Flying Bombs over the North 
Seu A number of these carrier” aircraft. were shot down 
before these attacks—usually at night and on a much smaller 


scale—also waned 

Meanwhile throughout the earlier part of the year Fighter 
Command maintained offensive operations across the Channel 
escorting bombers of the 2nd T.A.F. on daylight raids and 


after D-Day, heavy bombers of Bomber Command. One of the 
arms of Fighter Mosquito “Intruder 
squadrons maintained their patrols over enemy airfields at night 
and the biggest force of 


specialist Command, 
intruders” ever sent out was despatched 
Allied landings in Normandy nt 
airfields, gun positions, bridges, searehlights, trains and railw 
installations of the 
the destruction of enemy's coastal 
D-Day 

Fighters of the Command provided protection for the shipping 
taking part in the landings and maintained continuous day and 
night patrols over the beachheads 
of the Allied land, sea and air forces engaged in the invasions, 
pilots of the Command destroyed 149 enemy aircraft between 
June 6 and July 21 
bombing attacks against special targets in the battle areas and 
thousands of sorties were flown by the Command in support of 
During the first month of the invasion 
aircraft of Fighter Command flew 21,000 sorties over Normandy 

By September well over three-quarters of the sorties flowy 
were offensive and during the first two weeks of this month 
3,000 sorties were flown over the Continent by one oup alone 
Fighter Command provided much of the cover for the Airborne 
Landings at Arnhem at this time and also assisted in the Air 
Sea Rescue work in this connection, spotting ditched gliders and 
transport aircraft for Air/Seu launches, Long-range 
Spitfire, Mustang and Tempest fighters supported the Arnher 
operations by providing cover over the battletields and for each 
now landing, as well as blasting enemy strong points. 
Fighter Co 
mand during the latter half of the year was on October 6 when 
more than 300 Spitfire and Mustang fighters escorted Lancast 
and Halifax bombers attacking Emmerich and Kleve. A special 
squadron of Spitfires also accompanied the Mosquito Pat 
force which went ahead to mark the target area 
7 two Mosquito fighters made one of the longest fli, 
by home-based fighters when they attacked airtie! 
skirts of Vienna—a trip of 1,700 miles there and back 
for re-fuelling was made in France 


a few hours before the to be 


a share 


befor 


Typhoons Command also had 


the radio network 


Operating in direct suppc 


Mosquito fighter-bombers made skip 


the ground forces. 


One of the biggest fighter forces despatched by 


On Octo 


\ts ever mad 
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ittire fighters of the Command acted as spotters for the naval 
animent of German gun positions on Walcheren Island 
g the Commando landings there in October. Flying in 
one Spitfire as watch-dog in case of interference by 
nan fighters—they directed the naval gunners by radio 
ln October when the Germans launched their long-range 
rockets against the South of England Spitfire fighter-bombers 
of the Command with specially trained pilots began pin-point 
attacks upon the launching and storage sites for the V-2 weapons 


in Holland and cannon-strafing attacks were made against 
enemy transport serving the sites with supphes. Many of the 
launching sites were located amidst populated districts in Holland 
and were strongly defended by German A.A. guns. But the 
Spitfires pressed home their attacks successfully with remark 
ably httle destruction to the surrounding Dutch property 
Although these attacks on the sites and on all railways and roads 
feeding the sites kept the menac > 


within limits, the V-2 rocket 
was not defeated until Holland was overrun 

In 1944 aircraft of Fighter Command destroyed more than 
700 enemy aircraft, over 500 by night 

In 1945 aircraft of the Command had to fly deep into Germany 
to win their victories over the reluctant Luftwaffe. In February 
they flew more than 3,000 sorties over enemy-held Holland and 
Germany, mainly as escort to aircraft of Bomber Command 
In the following month nearly 3,000 sorties were flown in attacks 
on rocket sites in Holland and nearly 4,000 on bomber escort 
duties. In rail and road cuts to impede enemy transport one 
squadron alone flew over 1,000 operational hours during March, Supermarine Spitfires of a Royal Canadian Air Force Squadron serving with the Second Tactical Air Force in Holland 
a record for this kind of work. Long-range Mustangs escorted 
many shipping strikes to the coast of Norway, flying for five 
or six hours over the sea out of sight of land. Altogether 27 
pared with 1 
s were made 


enemy aircraft were destroyed in March as co 
in the previous month, In April some 4,000 sort 
and 23 enemy aircraft destroyed 

By the middle of April Fighter Command aircraft based in 
the British Isles were shooting down enemy aircraft over Berlin 
a fitting victory gesture by the Command which, to quote Mr 
Winst Churchill, "broke the teeth of the German Air Fleet 
at odds of seven and eight to one" over London and the towns 
and fields of Southern England in 1940. 

No. 11 Group, Fighter Command, which bore the brunt of 


the Battle of Britain, destroyed a total of 5,524 enemy aireraft 
during the war; 402 during the Battle of France including 
Dunkirk, 2,033 during the Battle of Britain, and 3,089 between 
January, 1941, and the cease fire in Europe. Further details 


of Fighter Command operations will be found in the statistical 
information published on later pages 


SECOND TACTICAL AIR FORCE. 


Formed late in 1943, the Second Tactical Air Force of the 
A.F. had the advantage of being able to benefit from the 
experience of its Commander—Air Marshal Sir Arthur Coningham 
who controlled the First Tactical Air Force in Tunisia, Sicily 
and Italy. Two months before D-Day he was joined by Air 
Vice-Marshal Harry Broadhurst, D.S.O., D.F.C., A.F.C., who 
had succeeded him in Italy and was then appointed to command 
No. 84 (Fighter) Group, which was the spear-head of the Second 
Tactical Air Force during the invasion operations 

The functions of the Tactical Air Force were extremely A Hawker Typhoon fighter-bomber of the Second Tactical Air Force taxying on a waterlogged airfield in Holland, 
diverse and mobile and included many activities besides complete 


integrity with the Army Command. The squadrons comprised 
Royal Air Force, Dominion and Allied Units (French, Dutch With the first tide on D-Day the first R.A.F. Beach Squadron As a result of the Allied wearing down and destruction of the 


Belgian and Polish) equipped with North American Mitchell, consisting of highly-trained specialist officers and men whose Luftwaffe in the months before D-Day Allied superiority over 
Douglas Boston and de Havilland Mosquito medium bombers, task it was to pave the way for the steady flow of R.A.F. ground the battle-fronts was at no time seriously challenged, although 
Supermarine Spitfire, Hawker Typhoon, Mosquito (and, in the personnel, petrol, supplies and equipment, landed in Normandy. towards tho end of the year German fighters took a more active 
first few months, Hawker Hurricane) fighter-bombers and RP As soon as the landings had made sufficient progress the airfield part in the land fighting than at any time, while moro of the jet 
Typhoon, Tempest, Spitfire and Mustang fighte construction units and Servicing Commandos were put ashore. — propelled Me 262 and Ar 234 fighter-bombers came into service 
Besides the new Tempest, the Typhoon with its bomb load of Equipped with bulldozers, levellers and graders they moved to At each stage of the battles for tho liberation of France and 
2,000 Ib. and its devastating effect as an anti-tank weapon when inland sites which had beon selected previously from photographs Belgium the air operations had a decisive effect on the land 
armed with eight rocket projectiles, new Marks of Spitfire and in a very short time the ground had been prepared, the situation. Because of the frequent bad weather the fighters and 
fighters for low and high level operations, and the long-range — portable runways laid down and the Servicing Commandos were fighter-bombers bore the brunt of most situations. During July 
M ang added greatly to the strength of the Command, Spitfire ready to refuel and rearm the fighters the Tactical Air Forco flew nlmost 27,000 sorties, mainly in 


fighter-bombers were officially mentioned in an offensive sweep Four days after D-Day, on June 10, the first Spitfire fighters direct support of the British-Canadian Second Army while 


ver France for the first time on April 8 and long-range Mustangs were operating from forward landing strips in Normandy. Three August was the greatest month and the most disastrous for the 
f the Command on the 20th of that month days later there were five such landing grounds in Normandy German Army During that month Typhoons and Spitfires in 

During the first part of the year the medium bomber opera and three months later the Tactical Air Force was operating rond-strafing operations claimed some 3,000 vehicles knocked 
tions were concentrated rnainly against the V-weapon sites and from Franco, Belgium and Holland Throughout the rest of the out when the onomy was trying to eseape from the trap at Falaise 
installations in the Pas de Calais area, which became almost a — year as tho fighting progrossed on the Western front the landing — and in the subsequent land operations, when the enemy's convoy 


day-by-day routine. Thousands of sorties were flown by one grounds were moved farther forward with every advance made discipline was lost, the 'T.A.F, took toll of approximately 1,000 
Mitchell wing alone in this campaign Meanwhile the fighters by the Armies vehicles n day Altogether that month the T.A.F. claimed 
and fighter-bombers were extensively engaged in escorting the 

medium bombers of the T.A.F. and of the U.S. Eighth and Ninth 
Air Forces on daylight raids against V-sites, airfields and other 


military objectives, and attacking enemy ground defences 
communications and factories deep inside France, Holland and 
Belgium. One fighter group flew 7,000 such sorties between 
February and March. Mosquitos und Typhoons frequently 
operated ns "free-booters," ranging over Northern and Central 
France in search of enomy aircraft which, with enemy communi 
cations, re given priority over other targets during the early 
months of the year 

From April on, activities were greatly increased to prepare 
he way for the land forces, the targets including bridges. 
railway centres, fuel dumps and wireless installations. With 
Fighter Command, one of T.A.F.'« most important pre-invasion 
tasks was to eliminate the German radio-location stations in 


Northern France. Operations were almost continuous through 
out the days and nights, the medium bombers and “intruder 
aircraft operating by night as well as by day 

Onee the Allied landings had begun the Second T.A.F. main 
tained continuous day and night cover over the beachheuds, 
at the same time keeping up ceaseless attucks on enemy targets 
of all kinds and disrupting large enemy forces which were massing 
for counter-attacks. Working intimately with Army ground 
ed their close-support. tactics 


schemes, T.A.F. fighters devel 


destroyed gun positions, strong-points and observation points 
within sight of the Allied troops. Use of what became known 


as the "cab rank" systern of control brought Army-Air co 
operation to perfection. Squadrons of Typhoon and other e oes fy Rec deeem ee 
fighters circled over the forward troops and could be directed : " nin » 
instantaneously by radio to any target tho Army Commander 

wished removed Mitchell medium bombers of the Second Tactical Air Force taxying out for an attack on a bridge at Venlo in Holland, 
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A Supermarine Spitfire on an airstrip running through a Normandy cornfleld 


icles and 850 tanks. More thun 


10,500 German transport vel 
flown, Tho Rocket ‘Typhoon proved the 


13,000 sorties were 
ideal anti-tank weapon, while tho Spitfire dominated the attacks 
against "soft-skinned" vehicles At Mortain, the Faliise Gap 


and the Seine crossings, during the advances to Eindhoven and 
at Walcheren, T.A.F. played a vital part in the operations 
Towards of the year T.A.I. took hare in the di 
location of the railway system in We 
in Central Holland which became 
ontinuously adverse while 


end 


tern Germany and against 


»iority target 
railway lines priority tar 


Weather during October was almost c 
in November there were six days on which no flying was 

In Decemt when Runstedt his. counter-offensive 
T.A.F. shot down 100 enemy aircraft and during several critical 
days of the attack flew in conditions which in other eireumstances 
, first six days of 


»ssible 


began 


would have kept them grounded During the 


the offensive the weather was so bad that on three days flying 
impossible. Despite these handicaps some 15,000 sorties 
were flown, one-third of them on armed reconnaissar l army 


upport, during which much German armour was erippled 
During the wholo of 1944 the 2nd Tactic al Air Foree flew more 
in nearly 20,000 operations and the bomb 


than 1,024,000 sorta 
ze for the year exceeded 38,000 tons, while about 130,000 


tonne 
rocke voro fired. One phoon Wing fired moro than one 
million rounds of cannon shells and 40,000 rockets between D 
Day and the end of the year 

One Group of T.A.F., known as Base Defence Group, was 


formed to provide air defence for the base headquarters of 
operational Groups in the Continent with units based from North 
east Franco, across Belgium and deep into Holland. A min 


inture air force on its own, it comprised night fighter Mosquitos, 


Vir-Sea Rescue aircraft, a communications squadron, mobile 
balloon squadrons, contingents of the R.A.F, Regiment and 
Technical, Maintenance and Constructing units, The Airfield 


Construction Wing of this Group was responsible for building 
many of the forward landing grounds in Normandy, Belgium 
ind Holland. Between D-Day and the end of 1944 night fighters 
of this Group destroyed more than 200 enemy aircraft 

1945 the 2nd T.A.F. ceased to exist, its placo 
British Air Forces of Occupation 
Air Chief Marshal Sir W 


On July 15, 
being taken in Europe by 
(Germany) under the Command of 
Sholto Douglas 

With the passing of the 2nd T.A,F. one of the greatest fighting 
units of the British armed forces passed into history. Formed 
out of experience Afrika. Korps in the desert, 2nd 
T.A.F. grew in the hands of Air Marshal Sir Arthur Coningham 
from a desert compromise into a first-class striking force. Its 
f fighter-bombers and covered the 
landings in Normany, crippled the enemy thrust to the sea at 
plugged the Falaise Gap with blasted transport 
ind assisted in the Walcheren landing operation 


against the 


ters medium bombers 
Avranches 
tanks and men 


They helped to stop the Rundstedt drive in the Ardennes 
supported the Allied forces all the way to the Rhine, covered 
the Rhine crossing and, finally, in an all-out five-day assault 


destroyed 1,500 rond transports, put out of action 150 
ships including many U-t shot down 116 enemy aircraft 
and put out of action 100 on the ground, as its contribution to 
f In the eleven months from D-Day to 
war in Europe 2nd T.A.F. formations destroyed 
including tanks 


outs, 


the final capitulation 
the end of the 
more than 13,000 vehicles 


ENEMY ACTION AGAINST GREAT BRITAIN 


Enemy activity over Great Britain during 1944 was divided 
into two phases—the first half of the year when orthodox air 
raids were made and the second half which was entirely given 
over to “pilotless,” or "V" weapons—flying bombs and long 
range rockets 

At the beginning of the year the Luftwaffe maintained spas 
"n bombing raids, mainly against London and South-East 
England. These attacks were increased considerably during 
February and March, reaching the heaviest seale since 1940-41 


Many well as H.E.8 were dropped and the 
enemy obviously copied tacties and devices used by tho Royal 
Air Foree over Germany, including the Pathfinder technique, 
und the dropping of strips of metalised paper designed to interfere 


incendiaries as 


vith the radiolocation system, Frequently the enemy crossed 
the coast some way to the North and attacked London and 
South-East England by round-about routes, flying in closo 
formation and thus achieving n greater concentration. But the 
attnoka woro davoid iy plan and the bombing was scattered 
ind indiseriminat 


the bombers to fly in across the 
wl to take advantage of this height on 


vethod was for 
ent height a 


Fhe usual 


their way out by diving steeply und crossing the coast again at 
2,000 ft, or loss, The types of aireraft used for these attacks 
ineluded the Messerschmitt Me 210 and 410, Junkers Ju 88 and 
Ju 188, Dornier Do 217 and n few Heinkel He 177 
bombers 


heavy 


The greatest number to cross the coast on any night during 
this period was somo 175 aireraft and the general rate of cas 
ualties inflicted throughout the raids was on a higher scale than 
that s red by R.A.F Germany About 54 
enemy aircraft were destroyed over Great Britain in February, 
and 58 in March, During April and May the raids continued 
but on a smaller scale and less frequently Then there was a 


lull until the opening of the second phase—the so-called V 
weapons. 


bombers over 


The first flying bombs, known officially in Germany as the 
FZG-70 but popularly called V.1, were launched against Great 
Britain on the night of June 13. The 


attack began in earnest 
on June 15 


For tho next 80 days it was kopt up almost con 
tinuously , mainly against the London area and Southern E ngland 

The existence of the flying bomb had been known and counter 
measures had been taken to meet the attack, In February, 
1944, the Prime Minister warned the country that the Germans 
were preparing on the French coast new means of attack on 
Great Britain 

As a result of searching investigations by agents and recon 
naissance, the main experimental stations for both the flying 
bomb and the long-range rocket had been located at Peenemünde, 
on the Baltic. The heavy attack by Bomber Command on 
Peenemünde on August 17-18, 1943, and the serious damage and 
many casualties inflicted, caused a severe set-back to the enemy's 
plans. Factories and plants manufacturing special weapons and 
production plants building weapons and component parts, as 
well as storage depots, were heavily attacked by the British and 
American Air Forces 


Reconnaissance photographs of Northern Franee, covering 
many hundreds of square showed the construction of 
launching points for the flying bombs, including launching ramps 
and scattered small buildings, usually well hidden and camou 
flaged in thick woods, Heavy bombing attacks on these instal 
lations were begun in December, 1943, by R.A.F., United States, 
Dominion and Allied Air Whenever the weather and 
operational requirements permitted. Large structures which 
appeared to be connected with the firing of the long-range 
rocket were also located in the Pas de ilais area and heavily 
and continuously attacked, as well as many other structures 
along the French coast between Le Havre and Calais 


miles, 


Force 


All tlie. 100 firing aitos which had ‘been d 


were de ed. As they were repaired, 

again ider the pressure of these counter 
developed a new series of pre-fabric t 

be assembled rapidly and well came |l. Fr 


attack was finally launched 
But the attack, planned to bolster up G T 
divert the impact of the Allied Air Forces on Germar 
and communications, was delayed for six mont} 
when it was eventually launched was on less than a ter 
scalo originally planned 
Altogether, before and during the attacks, more tl 


tons of bombs were dropped on tho flying bomb t 
à loss of 450 British and. American 


2,000 pilots and members of 


rircraft and 


Mir crews 
Detailed arrangements for the defence 
providing for three defence belts ; a balloon barra 
London, a gun belt beyond, and beyond that 
During the pre-invasion period the majority of the A.A 
and balloons were concentrated round the British port 


parture, When the flying bomb attack was launched the 
ind balloons were moved immediately to prepared sites te 
South Bast of London, the guns along the Southern edge of t 
Balloon Barrage, stretching roughly from Maidstone t 
nstead About the middle of July the entire gun belt 


moved down to the South Coast so that the guns could H 
uninterrupted field. Fighters then had an area between t 
const and the balloons, and over the channel. After this depl 


ment tho guns shot down 17 per cent. of the bornbs and ir 
last week of the attack, 74 per cent 


Altogether, 800 heavy und nearly 2,000 light gun er 
action, of which American batteries provided about one-eig 
of the total number of heavy guns 


Ihe Balloon Barrage consisted at first of 900 b 
but these were increased to nearly 2,000 

When the first flying bomb crossed the coust on June 
Fighter Command’s (A.D.G.B. as it was at that time) plan 
the defences went into action together with the Royal Obser 
Corps, the A.A. Defences and the Balloon Barrage Constan! 
standing patrols were maintained by Fighter Command day an 
night throughout the 24 hours, over land and sea. Many bor 
were invercepted and destroyed over the Channel and alc 
coast of France. Others were shot down over the open cc 
before they could reach the built up areas farther inland 

The fighters had to contend with many difficulties and entirel 
new tactics had to be worked out to intercept the flying bor 
Only the fastest fighters could overtake the bomb in level f 
is it flew between 350 and 400 m.p.h 
thousand feet only. Also, the bombs were 
During daylight the fighters had difficulty in 
fast moving object, although over land n running coi 
was kept up by radio to tell the pilots where the bombs were 
relation to local landmarks 

At night the problem was easier aming tail € 
the bomb could be ny miles away. Another difficult 
was that to bring the bornbs down the pilots had to fire 
range of about 300 yards. After much 
ingenic range-finder produced 
solved 

Aircraft used against the flying bomb included the Mosq! 
Spitfire, Typhoon, the Tempest—which first went into 
against the flying bomb—and the Gloster Meteor jet-propelle 
aircraft, which also first went into action at this time 


untry 


ind at a height 
launched in sa 


seeing 


"cause the 


seen m 


experiment a simple a 
this problem 


is was and 
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Beginning on June 15, the flying bomb attack lasted for 5! 
days almost non-stop. During this time the enemy launche« 


more than 8,000 bomb: 
London area. About 25 per 
launched were inaccurate 
of their own accord ; 
and Northampton ; 


, of which some 2,300 got through to th 
cent. of the 
ind erratic 


bombs which wer 
dived into the sé 
North as Norfolk 


re brought 


many 
others strayed as far 
and the remainder 

In the first week of the attack about 33 per cent. of the 
were destroyed by the defences. By the end of the attack s 
70 per cent, of those launched brought and on 
about nine per cent. were reaching London. The record was 
st 28 when of the total of 101 bombs 
, 07 were destroyed before they re 


were down 


which approached 
ached London 


A Repair and Salvage unit of the Second Tactical Air Force servicing a Rocket-flring Typhoon on a German airfleld in N.W. Europe 
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On certain dull and cloudy days as many as 200 flying bombs 
were launched within 24 hours, In one 24-hour period London 
had 15 alerts and on two occasions, 11 alerts in 24 hours, The 
longest alert was three minutes less than 12 hours and the longest 
full was towards the end of August when the attacks had tended 
to become spasmodic and there were several lulls, including one 
period of 30 hours. 

A light-seale attack was made on Portsmouth and Southampton 
iuring five days m July but during the whole of the rest of the 
period the attack was aimed at London. About 92 per cent. of 
all fatal casualties occurred in the London region. 

At the beginning there was an average of one death for every 
bomb launched; at the end, three bombs were launched for 
every one person killed. 

Of the total number shot down, the various defences accounted 
for the following :—Fighter Command, more than 1,900; A.A, 
guns, 1,560; and Balloon Barrage, 279 ; making a total of more 
than 3,739. 

The main bombardment with flying bombs, or V,1s, ended at 
the beginning of September when the flying bomb sites were 
over-run and captured by the Allied forces ın France, But 
during the month intermittent attacks were made, mainly at 
night, by flying bombs launched from specially-adapted Hemkel 
He Ills. During the earlier months a small proportion of the 
bombs had come in from the East. These had also been launched 
from He 111 aireraft which flew out over the North Sea to launch 
their bombs. A number of these carriers were shot down 

The first long-range rockets, or V.2s, were launched about the 
third week in September. The rockets, launched mainly from 
Holland, arrived unheralded, travelling at a speed of some 3,000 
mp.h. With a range of about 200 miles the total time of flight 
from launching to impact with the ground was about five minutes, 
Because the speed of the V.2 was greater than that of sound the 
noise of the passage of the V.2 was not heard until after it had 
exploded. The weight of the explosive carried was about the 
same as in the flymg bomb—about one ton—and the damage 
caused was generally about. the same. 

The task of countering the rocket attacks devolved almost 
entirely on fighter bombers of Fighter Command and the Second 
Tactical Air Force. Pin-point attacks on V.2 storage and 
launching sites, well hidden in woods and populated districts, 
were continuously made by Spitfire fighter-bombers of Fighter 
Command. In addition, Spitfires, Tempests, Typhoons and 
Mosquitos of the Second ‘Tactical Air Force incessantly 
attacked depots, railways and the communications systems 
used between the Rhine and Meuse Fronts to bring up the 
rockets to their sites. Unlike the flying bombs the rockets were 
launched from small areas and needed little special equip- 
ment. Constant harrying of the rail systems and depots was 
one of the few means of curtailing the supply. 

Again the attacks were against Southern England, including 
the London area, but because of security restrictions to avoid 
giving the enemy any information und assistance, no details of 
the V.2 attacks had been permitted up to the end of March, 

945. 

From October to the end of 1944 enemy action was mainly 
confined to the long-range rocket attacks, with a few flying 
bomb raids, including one against the North of England on 
December 24. Throughout December there were only three 
24-hour periods when there was no enemy action over Grent 
Britain. 

The V.2 attacks continued in 1945 on a varying scale and 
early in March the Luftwaffe made its first appearance over 
Great Britain for almost a year by making one or two sharp 
attacks against the North of England. Also there was a renewal 
of intermittent flying bomb attacks launched from aireraft over 
the North Sea. 


CIVILIAN AIR RAID CASUALTIES. 


Killed Seriously Injured 
January . . 107 70 
Fobruary 061 1,712 
March 279 

April 146 

May 15 

June 5,901 

July 7,107 
August... 


September 
October 
Novernber 


December 
N Totals 8,405 21,984 
Totals since tember, 1940 55,280 2,611 
Grand total, killed and seriously injured, Sept., 
1940 to Dec., 1944 147,891 
COASTAL COMMAND 
Working from bases in the United Kingdom and 


Northern Ireland, Iceland, Gibraltar and the Mediterranean, the 
Azor Ceylon and West Africa, Coastal Command mintained 
continuous operations throughout the year from the Arctic to 
the Equator, from Norway to mid-Atlantic, over the South 
Atlantic and in the Far East and always in close co-operation 
with the Royal Navy. Escorting and protecting convoys, mains 
taining constant anti-submarine patrols and attacking enemy 
shipping of all kinda continued to be the chief functions of the 
Command, together with Photographic and Meteorological 
Reconnaissance and Air/Sea Reseue Duties. One Meteorological 
Flight equipped with Hudson aireraft made two 500-mile flights 
Westward over the Atlantic from Reykjavik, Iceland, every 24 
hours. The Photographic Reconnaissance Group contributed 
ureatly to the battle against the flying bomb by locating many 
launching sites. 

‘The types in service continued to inelude the Short Sunderland 
and Consolidated Catalina flying-boats, Handley Page Halifax 
borabers for antisubmarine and shipping patrols, the Vickers- 
Armstrongs Wellington and Consolidated Liberator equipped 
sith Leigh Lights, the Vickers-Armstrongs Warwick for G.R, 
and Air'Sea Keseue duties und the de Havilland Mosquito and 


A Rocket-firing Bristol Beauflghter of a squadron of the Royal Australian Air Force which served in the British Isles with 
R.A.F. Coastal Command, 


Bristol Beaufighter. The outstanding additions to Coastal 
Command during the year were the Beanfighter and Mosquito 
equipped with rocket projectiles and the Mosquito XVIII armed 
with the six-pounder (57 m/m.) cannon 

Throughout the year aircraft of the Royal Navy, including 
Fairey Albacore and Swordfish and Grumman Avenger units 
operated under Constul Command and participated in attacks 
against enemy ' and “R” boats with torpedoes and mines. 

Without at any time coming much into the limelight Coastal 
Command's greatest and most important achievements during 
the year were in the European theatre, where D-Day marked 
for the Command the culmination of many months! preparation 
and a triumph over enemy submarines, According to the Sec- 
retary of Stnte for Air, Sir Archibald Sinclair, had the German 
submarines been sinking even a fraction of the number of Allied 
ships which they were sinking in every month of 1943, the 
weight of the Allied invasion of Europe on June 6, 1944, would 
have been greatly reduced. But Coastal Command and the 
Royal Navy had obtamed an increasing mastery of the sub- 
marines and the seas and the Channel were kept open. 

In the three weeks before D-Day the Germans endeavoured 
to move up reserves of submarines from bases in Norway but 
their every move was anticipated. In the continous daylight 
of the Northern Summer the battle was fought off the coasts of 
Norway, the Shetlands, the Faroe Islands and in the Arctic 
Many submarines were sunk and damaged, 

The main campaign was fought in the English Channel and 
its Western approaches, This campaign began on D-Day when 
the German Biscay submarine fleet made its way to the Western 
approaches of the Channel on the surface, This fleet was con- 
stantly engaged by Coastal Command which, during the first 
four eritical days from D-Day, made 38 sightings that resulted 
in many successful attacks, the U-boats fighting back. 

These successes were decisive, as were the incessant attacks 
on enemy motor gun-boats and motor torpedo-boats on which 
the Germans had also relied to interfere with the invasion fleet, 

In uddition to continuous anti-submarine patrols, which fre- 
quently involved 30,000 flying hours a month, Coastal Command 
maintained throughout the year persistent and mounting attacks 
—or "strikes" —ngainst enemy shipping of all kinds round 
the coasts of Europe. 

The tremendous effect of the R.P, Mosquito and Beaufighter 
aircraft, together with the Mosquito NVITL, all of which went 
into service late m 1943 but were not announced officially until 
early in. 1044, made the antishipping "strikes" even more 
devastating 

"The first attack against an enemy submarine by a Mosquito 
XVIII was mado early in November, 1943, against a surfacod 
submarine returning to Brest from a patrol From then on 
even the waters close to the French coast were no longer safo 
for unescorted surfaced submarines and shortly after the first 
attuck the Germans were forced to provide escorts for surface 
ships and fighter aireraft to protect submarines entering or 
leaving harbour. 

During the twelve months to March 31, 1044, Coastal Command 
made 4,400 sorties on anti-shipping operations and from April 
onward these attacks increased. The effect of the attacks by 
Bornber Command and the Second Tactical Air Force on enemy 
communications foreed the enemy to an increasing use of his 
coastal shipping resources, thus providing Constal Command 
with more numerous targets. These targets were attaeked with 
torpedoes, bombs, rocket projectiles and cannon so effectively 
that the enemy was forced to supply his convoys with protection 
and it was estimated that some 40 per cent, of the German naval 
strongth was deployed on escorting inshore shipping. As many 
as 20 escorts wero provided for one merchant ship. ‘The Noi 
wegian coast was a specially good hunting ground but enemy 
shipping along the coasts of Denmark, Holland, Belgium. and 
France was attacked day and night 

Strike wings of torpedo or R.P, Beaufightors and R.P. Mos- 
quitos were usually accompanied by a urge escort either of 
eannon-firing Mosquitos or by mureraft of Fighter Command 

Frequently. the torpedo-carrymg Beaufighter “Strike Wing 
would be escorted by R.P, Beautightors, The escorting uireraft 
went in first to shoot up the enemy eseort and “Aak” ships with 
cannon and rocket projectiles, thus reducing the opposition and 
enabling more accurate uttacks to be made by the Strike Wings. 

During June a total of 8,000 sorties was flown by Coastal 
Command, more than 3,000 on P.R. and antishipping sorties 
during which some 600 vessels were attacked. The following 
month 2,000 sorties were flown aguinst shipping and 550 indi- 
vidual attacks were made against approximately 225 vossels 

An important. part in the battle for the French ports, especially 
the U-boat bases in the Brest. Peninsula, was played by the 
Command, Tmrmediutely the fall of the ports appeared imminent 
Coastal Command aireraft and surface vessels of the Royal 
Navy threw a ring around them, thus preventing tho beleaguered 


garrisons from obtaining reinforcement In addition, by des 
troying a large proportion of the enemy's minesweeper fleet 
operating in the Bay of Biseay, air and surf craft prevented 
the movement of U-boats and enomy shipping. In three weeks, 
Mosquito, Beaufighter and Halifax aircraft made nearly 300 
attacks on nearly 150 separate targets from Ostend to Bordeaux, 
during which more than 30 enemy vessels were sunk, damaged 
or set on fire. 

The biggest force of Beaufighters ever engaged on a shipping 
strike attacked on Sept a concentration of some twenty 
enemy vessels in the heavily defended anchorage of Den Helder, 
the most likely cape port" for German forces trapped in 
Holland by the British Second Arm More than 70 Beau- 
fighters, escorted by Mustang nnd Tempest fighters of Fighter 
Command, made sea-level attacks on the ships and on shore 
batteries and radio installations with cannon, rockets and 
torpedoes 

The liberation of Belgium provided a new buse for Coastal 
Command aircraft, including Swordfish of the Navy operating 
with the Command, and towards the end of the year the main 
battle area was concentrated round the Dutch and Norwegian 
consta, 

Darkness brought the enemy no relief, strike aircraft co 
operating with flame-dropping aircraft continuing the attacks 
at night while small ships were persistently sought in a campaign 
of individual night attacks. A new technique was adopted for 
these night attacks known as the “Drem” system. This con 
sisted of a striking force of Beaufighter aircraft armed with 
torpedoes or rockets and Halifax and Wellington flare-dropping 
aireraft which went out singly under cover of darkness to patrol 
areas round the Norwegian coast. When targets were located 
powerful flares were dropped by the Halifax and Wellington 
jombers to indicate the position of the enemy ships and guided 
by these lights, the striking force of Beaufighters formed up 
for the attack. 

Anti-shipping activities were continued into 1943 when Coastal 
Command introduced n new phase. On February 4, 1945, Leigh 
Light Liberators attacked enemy snbmarmes and destroyers in 
the Baltic port of Danzig. This attack, the first of its kind to 
be made by the Command, involved a flight of more than 1,600 
mile: 

Anti U-boat patrols steadily increased as the enemy made his 
last despairing effort to interfere with the operations in Northern 
Europe. In February sorties Irom home bases involved over 
16,500 hours, and in March the total increased to 28,000 flying 
hours, but dropped to 27,000 hours m April. 

Shipping strikes in the waters between Seandinavia and 
Germany were a conspicuous feature in Aprl. More than 
1,650 anti-shipping sorties were flown and 234 targets were 
attacked. The grand finale of shipping destruction took place 
on May 3 and 4 when the enemy was attempting a frantic evaeu- 
ation from his remaining Baltie ports to Denmark, Every type 
of vessel from 10,000-ton. liners to E-boats was involved and 
Coastal Command jomal m the general massacre 

Coastal Command s war activities came to an end on June 4, 
when the 2,843rd and lust convoy protection patrol was com- 
pleted 


SOUTH-EAST ASIA COMMAND 

Throughout 1944 air power was the deciding factor in every 
major campaign fought in the South-Ras Command, 
The most effective collaboration between the mr and ground 
forces of any theatre of War was claimed for the Burma front 
and RAF. Advisers were attached to Army Brigades for all 
mutters connected with air support. One of the outstanding 
features of this theatre in 1944 was the transport and supplying 
by air of the ground forces, which became n model for all other 
fronts, 

In 1944 enemy-held territory m the South-East Asia Command 
extended some 2,500 miles southwards from the North of Burma 
Tho front in Burma covered some 700 miles over the wildest 
and most impenetrable jungle and mountainous country m 
the World, and was second in length only to the Russian front. 

On its formation m 19H43 the South-East Asia Command was 
intended to become an increasingly offensive theatre, but shortly 
afterwards the Allies decided to concentrate in the European 
theatre and equipment intended. tor Burma was transferred. 
In fact all the landing ships allotted to S.E.A.C, were withdrawn 
and were used during the landings at Anzio in the Mediterranean 
and later in the invasion of Normandy, S.E.A.C. was instructed 
to carry on as best it could with what was left. Throughout 
1944 it had the lowest priority of any of the commands in the 
East and West 

In spite of this handicap the British Lith Army and American 
and Chinese forces, together with the Anglo-American air forces 
drove the Japanese out of India, infhieting the greatest defeat 
of the War so far on the Japanese Imperial armies, By the 
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end of the year a large. part of Northern Burma had been re 
captured and in the first four months of 11H35 the Burma and 
Ledo roads had been re-opened and Meiktila and. Mandalay 
had been euptured, On May 3, British forces entered Rangoon. 

The Anglo-American Air Forces in this theatre were probably 
more closely integrated than in any. other theatre, Eastern 
Air Command, under the command of Major-General George 
E. Stratemayer, who was also Deputy Air Commander 8.E.AC,, 
comprised n Strategieal Air Foree, under the Command of 
Major-Gen. Howard C. Davidson, consisting of the U.S, 10th Air 
ree and anita of the RAF., mainly Liberator and Wellington 
bombers; The Third Tactical Air Forco, under the operational 
control of Air Marshal Sir John Baldwin, also A.O.C., R.A.F 
Bengal-Burma, who was succeeded towards the end of the 
year by Air Marshal W. A. Coryton, CB, M.V.0O,, D.F.C,, 
‘Troop Carrier Command, under thé operational control of Brig.- 
Gen. William D. Old, US. Army, which consisted of units of 
RAP. Transport: Command and the U.S. Air Transport 
Command, R.AL. squadrons based in Southern India, Ceylon, 
Vast Africa and Arabia all operated with Eastern Air Command. 

Types of aircraft used in this theatre included :—Spitfire 
fighters and fighter-bombers, Mosquito VI fighters and tighter 
bombers and P.R. Mosquitos, Mustang fighters und. fighter: 
bombers, Thunderbolt fighters, Hawker Hurricane fighter 
bombers, rocket-projectile Hurricanes and Beaufighters, Veng 
wo dive- bombers and Auster light aeroplanes, 

Throughout the year the Allied. Air Forces operated in con 
tinuous support of the Armies. Japanese road, rail and river 
communications over the whole of Burma were kept erippled 
in round-the-clock attacks and constant attacks by the Strategi 
Vir Foree reduced the tse by Japan of the main Burma ports 
But the most spectacular operations of tho year were those of 
the transport. nts whieh kept all ground ‘troops in forward 
plied hy ai amd Hew ant the wounded Irom fury re 


Supply dropping was developed to a fine art in the Burma 
theatre, Supplies dropped by the R.A.F. in contamers both 
with and without parachutes included fresh eggs, blood plasmn, 
live poultry, clothing, ammunition, weapons, petrol (dropped in 
35 gallon drums roped to three parachutes) and 75 m/m. pack 
howitzers, the parts for which were dropped in specinl con- 
tainers, C-47. Dakotas and C-46 Commandos were the main 
types of transport used by the Allies for supply dropping. A 
division fighting and marching light in the hills was estimated to 
require 100 tons of supplies a day, A division as fighting in 
Central Burma towards the end of 1944 was estimated to require 
130 tons daily. Dakotas circled forward areas two and three 
times a day to drop supplies by parachute, In some arens 
ind. circumstances, landing strips were prepared and the trans 
ports landed, sometimes with gliders. R.A.F. transports 
dropped between 1,300 and 2,000 tons a month 

Between May and October, inclusive, transport aeroplanes 
of the Combat Cargo Task Force flew 25,040 sorties and delivered 
76,109 tons of supplies. Even the Monsoon did not stop the 
transports, the longest single period during which the dropping 
of supplies was impossible because of the weather being five 
days. 

Another great service was pe 


z armed by small liaison aircraft 
including L-4, L and D.H. Tiger Moths and Fox Moths 
These small aeroplanes flew in luron officers and reinforce- 
ments and evacuated wounded from landing strips only some 
100 yards long in the heart of the jungle. Many of the landing 
strips were only a few hundred yards from enemy positions 
and were frequently under fire, R.A.F. Tiger Moths and Fox 
Moths, modified to take stretcher cases, operated in the remote 
reaches of the River Kuladan, in Arakan, saving many lives. 
Pilots flew an average of 10 hours à day to evacuate wounded 
and between February 16, and May 8, 1944, these light aeroplanes 
brought out to forward bases more than 2,000 casualties 
Frequently Hurricane or Spitfire fighters strafed Japar 
positions close to the landing strips to silence enemy opposition 
so that the light aeroplanes could land and take on their load: 

A special R.A.F. organization known as Forward Airfields 
Maintenance Organization was developed to overcome the 
supply problems. It was developed from the First Wingate 
Chindit expedition of 1943. By means of F.A.M.O., main bases 
kept pace with the Army advances through the jungle. Sites 
were chosen during reconnaissance flights and within two to 
three days strips of some 70 yards long would be ready for 
light aeroplunes to land. Within a week of the first operation 
Dakotas would be Ianding on strips 1,000 yards long, and medical 
supplies and. equipment. of all kinds, troops and petrol would 
have been flown in. 

Operations in Burma during 144 were divided into three 
major sectors—Arakan, or the Southern Front; Imphal c 
the Central Front; and Myitkyinu, or the Northern Front. 
The main object of the campaigns was to drive the Japanese 
out of the North-East corner of Burma so ns to improve com- 
munications with China, In April, headquarters of S.E.A.C. 
were moved from Delhi to Kandy, Ceylon. 

Tho first victory was in the Arakan sector where the Japanese 
attempted to invade Indi from the south in February. At 
first they had some success, driving a wedge between two 
divisions and encircling some 8,000 British troops in what 
became known as the "Admin. Box," At the beginning of 
this Japanese thrust Japanese Zeke fighters appeared over the 
Battle urea. but were met by Spitfires of the Third Tactical 
Vir Force. Ten days liter the challenge was broken off by the 
Japanese after Spitfires had destroyed and damaged 65 Japanese 
fighters for n loss of three Spitfires. Meanwhile, transport. 
aircraft flew by day and might to drop supplies to the besieged 

boxes," 500 sorties delivering 1,500 tons of supplies with the 
loss of only one transport. After 17 days’ siege and battle the 
encircled troops, together with reinforcements which had been 
brought up, inflicted the first severe defeat on the Japane: 
in Burma, This Arakan battle was important also beeause it 
was the first vindication of the land-air technique of combat 
and supply. The British advance on this front then continued until 
the Monsoon broke in June, by which time the fortress of Razabil 
nnd the commanding heights of Buthidaung had been taken 
Meanwhile, throughout the Monsoon the R.A.F., operating 
from all-weather landing strips, continued to harry the Japanese. 


Tho second Japanese attempt to invade India was inched 
on Mareh 17 across the Chindwin towards the Tmphal Plain, 
while atreraft of tho "aetienl Air Force struck hard nt the 
bases ulong the Chindwin, But the Japanese advanced nerc 
the Kohima-Emphul road, reached within striking distance of 
Imphal and all but took Kohima. About the middle of Muy 
British forces attacked from both Kohima and Imphal, had 
cleared the road by June 22 and by August 25 the list Japanese 
had been driven from India with the British still in pursuit 
down the "l'iddim road, 

The battles of Linphal and Kohima were two the outstanding 
achievements of the year, Completely cut off from India by 
the surrounding Japanese, except by uir. the Imphal Valley 
was completely enclosed by hills rising to a height at. some 
points of 7.000 ft, "Pho maim mirstrip in the valley was about 
1000 yards long. Regular transport sorviees were 
Dakotas and Mitchells Aving in every ibi ^ Vu 
vb petrol, ommimition, ordnance 

asti 


organized, 
in India 


some 200 miles aw ay, bringing E 
stores, medical supplies, men nud water, nnd evacuating 
alties, Wellington bombers alone ferried in a milhon pounds 
of bombs for the fighter-bombers. ‘Throughout the siege about 
300 transport nireraft. arrived and left each day. Two fully 
equipped divisions were flown up from Arakan 

Meanwhile RAF. squadrons operating. from the Imphal 

Box” inchulel two squadrons of Spittire fighters nnd 
squadrons of Hurricane fighter-bombers, Bestdes giving loxe 
support to the ground fores and protecting them from. the 
Japanese fighter-bombers squadrons bad to protect the 
constant. stream of transports Another Spitfire squadron 
not based m the Valley, flew in each morning from outside and 
flew home agai nt night, So effectively did the fighters protect 
the transports that out of the thousands whieh flew in and ont, 
only 20 were lost by enomy action, Meanwhile the Jnpane 
positions were constantly attacked from Tmphal, One Hurricane 
Group dropped over 24 million pounds of bombs in April. Flying 
was continued throughout the Monsoon und im the first. four 
months fighters and medinm bombers of the "aetieal Vir Force 
flow 24,000 sorties, 

Simultancously the Strategical Air Force was bombing enemy 
held Burma and penetrating as fur ns Bangkok, The Irrawaddy 
and Chindwin rivers were swept for river traffic and Japanese 
communications of every kind were systemutieally pounded 

Kohima, also besieged, was in n worse position than Imphal 
because it had no air strip. — Instead, supplies were dropped 
from the air and the siege was held until supplies had been built 
up inside both Kohima and hnphal and reinforcements had 
fought their way np and the bresl-out was made, During 
these two gront battles à total of 30,000 non-combatant troops 
were flown out of Tmphul and 20,000 casualties w T 
Two and a half divisions amd all their equipment. almost is many 
replacements and 20,000 tons of supplies were flown im 

Tn preparation for the break-out Hurricane fighter-bombers 
and Vengeance dive-bombers bombed and machine ganned 
the Japanese positions, Once the siege of Koluma and Imphal 
was lifted the enemy was pursued down the ‘Tiddin rond, the 
lth Army and the Air Forces passing completely to the offensive 
and working in the closest co-operation, Tn faet, the Hurricane 
and Vengeance bombers were credited with virtwally hynidating 
some Japanese positions without infantry assistimce 

Following this break-out the Japanese were pushed ont of 
India, the Chin Hills were re-eaptnred and the Chine in crossed 
on n wide front in November—nmany of the troops crossing on 
rafts dropped from the nir, On December 2, Kulewa, known 
us the “gateway to Burma," was captured and by April, 1943 
the Battle of Arakan, after two and a half years, was won 

On May 3 Rangoon was captured, ‘The entry into Rar n 
was the story of victory through air power, a story which began 
over a year previously at Imphal, when an encircled British 
army, its land commimications eut. on every side, was fully 
supplied: and reinforced by nir until it was ready to break the 
siege, In the weary months that followed. that army had 
battled south to Rangoon through the most arduous fighting: 
country in the world, with the Allied Air Forces as its constant 
provider and shield. and battering ran 

With the Hth Army almost at the gates of Rangoon. a new 
threat to the city developed from the south, On May 2, troops 
came ashore from Innding erat to link up with paratroops who 
had dropped near the Rangoon River the day previously, but 
for days before that, Eastern Air Command had been paving 
the way for final, pulverising assault. i 

On May 2 RAF. supply-dropping aircraft of Eastern. Air 
Command's Combat Cargo Task Force flew S00 miles to Rangoon 
and buck through pre-monsoon storms to parachute supplies 
of water and ammunition to paratroops on the banks of the 
jon River, This was the longest operation ever vunder 
n by HA P^; transports in this theatre imid fasted seven honra 
climax to eighteen months of effort during which 


thes 


re evaen 


Tt came ns t 


transport crews flew thousands of houra to drop more th 
half n milion tons of essential war supplies to the 14th Ar 
Rangoon set the seal to the finest sustained operation in 
history. 


transport 


One of the greatest exploits im Burnin during 1044. y 
the Second Wingate "Chindit" expedition on. the Northey 
Front. In February an Amerioan-Chinese force operating und 


ral Stillwell invaded Northern Burma from Assn in on], 
to sieze wir fields giving better communications with Chy 
and to re-open the Burma Road, British and Trperial airbory 
forces ~Chindits—were Janded in advance of the Chinese 
and tims enabled Ceneral Stilwell to clear the Kukwang Valla 

This first wirborne invasion of Burma has been called qf 
test, and then the model, for the iirborne invasion of Norman] 
An Anglo-American operation, at was phinned by Lord Le 
Mountbatten, Cin C. SEAC. and. General Wingate, any) 
details we worked out at the Quebec. Conference in gg 
An Air Commando Force was organized by Col. P. G. ( 
USAR. to transport, supply and evacuate the Wing, 
In addition, the Air Commando added an Air Strikin, 
ganization for close support work with the Win 
This force comprised. P-51. Mustang fighter-honbe 
Iron of 1-25 Mitchell bombers, C-47 Dakota transport 
Fairchild transports, L-1 and L-3 Grasshopper linisor 
iders 


[ma 


forces 
Force to th 
volumn 
n squ 
CCL 
nireraft and CON 
sides the Air Commando Force, whieh was under the oper 
ational control of Air Marshal Sir John Baldwin, A.O.C.-in-C , 
the Tactical Air Force, the Taetieal Air Force and Troop Carrier 
Command were 
Tuwo sites were elected as landing grounds 130 iles msih 
more than 100 nales behind. the Japanese lines, 
hut. D minutes hefore the departure of the first transports and 
wlidora, one site had to be abandoned because n reeonnniesn: 
photograph showed that the Japanese had hopelessly obstructed 
the ground. All transports were directed. to the other site 
‘The invasion was bunched on the night of March 5, elder 
and their Dakota tugs taking off from the base in India nt 5-10 
intervals, Of. the ghdors despatched 37 arrived, 


involved. 


Burma and 


minuto 


eight handed w of the Chindwin in friendly territory and 
nme landed in enemy territory, Almost all the gliders wen 
hon or destroyed in the landing but. more than 500 imen 
were brought in that first might. including many engineers 
nnd work was started on clearing the field. Thirte hour 
later, on the night of March 6, 62 Dakota sorties were flowy 
to the field. which had: been named © Broadway," and ull 
costlties had been evacuated, 
In seven days £2,000 men, 400,000 Ibs, of stores, 1,183 r 

and 175 pomes were flown in at a cost of 121 men. ‘Transport 
landed and took-off at the rite of one every three minutes 


s after the first hinding the troops had marched inti 
the jungle to start work on the Japanese communication 
Unfortimately, General Wingate was killed on the night of Marc 
34. when, after touring the forward positions, the neroplune 
hi he was flying was Jost in n storm and crashed on a 


Four ik 


in whi 
Mountainside 

‘Three days after the first. landi 
to relieve the congestion ind not t 
Japanese discover the Mni trips and sen 
which were beaten off. 

The full story of the Long-Range Penetration. Forces, as they 
were officially ‘called, has yet to be told, but. this expedition 
helped the advanee of General Stillwell’s fore which captured 
he aerodrome at Myitky ina after a hard fight on May although 
not until August was the town captured 

With the oceupation of Rangoon the reconquest of Burma wis 
Virtually complete, the prineipal task of the air forces thereafter 
being tu hara the my nd. blek his ways of. exeape iust 
wound mte Sim 


On June 1, 1945, Eastern Air Command was disbanded, the 
U.S, forces serving therein being withdrawn for service elsewhere 
neral Stratemayer handed over his command to Air Vice 
Marshal W. A. Coryton, his former assistant. 

For eighteen months Eastern Air Command had put an inpen 
etrable mr umbrella over the men who swept the enemy out of 
Burma, It cleared the skies of Japanese aircraft, bombed the 
enemy's supply bases, ports and communications and,its greatest 
achievement, kept the ground forces supplied with all its require 
ments along the 1,200 miles from Kohima to Rangoon, From 
January, 144, to April, 1945, transport aircraft of Eastern 
Command carried supplies, ammunition and reinforcements 
totalling 504,165 tons and 315,120 men, 


Air Chief Marshal Sir Trafford Leigh 
peditionary Air Force for the invasion 
of Europe, as Alhed Air C.-in-C., South East Asia Command 
in October, 1944, and Lt.-Gen. F. A. M. Browning, Deputy 
Commander, Allied. First Airborne Army, as Chief of Staff to 


a seeond. site was chosen 
Wil the eighth day did tl 
m their. fighters, 


The appointment. of 
Mallory, C.-n-C. Allied 


An R.A.F. Liberator of the Strategic Air Force of Eastern Air Command taking off from an Indian airfleld. 
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\dmral Lord Louis Mountbatten in Novemb foreshadowed 
the growing importance of the SEAC. theatre. 

Mr Chef Marshal. Leigh-Mallory lost his life while flying 
out to the Far East to take up his new appointment in December, 
ami early an 1945 Air Marshal Sir Keith R. Park, K.B.E., C.B., 
MLC DFC, formerly A.O,C.-in-C,,. Middle East. Command, 
was appointed to take his place as Allied Air C.-in-C., S.E.A.C. 
Preparations were also being made for the transfer of R.A.F. 
drons and supporting umts to the Far East when the 
an War was over. 


THE MEDITERRANEAN AIR COMMAND 

l'rogress in Italy and the Mediterranean theatre during 1044 
but steady against a stubbornly retreating enemy. 
frequently hampered by unusually wet and 
and, towards the middle of the year, by the 
withdrawal of large numbers of troops for the invasion of Southern 
France. Activities of the Mediterranean Allied. Air Forces 
were extended during the year to Austria, France, Greece and 
the whole of the Balkans, in addition to Italy 

In 1944 the Mediterranean Allied Air Fore 


squ 


Kure 


was slow 
Operations wei 
stormy weath 


s, under the com- 


mand of General Ira C. Eaker, U.S.A.A comprised the 
following :— 
Strategic Air Forces. This Command included the 15th 


U.S. Army Air Force and No. 205 Group, the only R.A.F. heavy 
and medium bomber group in the Mediterranean 

Tactical Air Forces. This included the 12th U.S. Army Air 
Force, the R.A.F. Desert Air Force, squadrons of the Dominions 
Air Forces and units of the French and Brazilian Air Forces. 

Coastal Air Force. This included R.A.F., Dominions, 
American and French units, 

Balkan Air Force. This was a new R.A.F. Command formed 
in June for operations in the Balkans and in the Adriatic and 
to support the partisan forces, especially in Yugoslavia 

Although the Allied offensive in Italy was slowed it tied down 
some 23-27 German divisions which the enemy would have 
found useful for the East and West European fronts. Allied 
wr activities throughout the year were concentrated mainly 
on supporting the land forces in Italy, and the strategic bombing 
of North Italy, France, Austria and the Balkans, Although 
comparatively little was heard of its activities, R.A.F. Middle 
East Command played an active part, with the MA MF, in 
the ceaseless campaign against German lines of communication 
—mainly shipping—which radiated from Greece down the Aegean 
and Ionian seas. Aircraft from bases all over the Middle East 
Command, including Liberate Halifaxes, Mitchells, Marauders, 
Wellingtons and Beaufighters took part in these activities: 


Allied air attacks against industrial targets in Northern Italy 
and Austria and oil targets at such places as Leghorn, Fiume, 
Trieste, and Ploesti, were fitted into the strategic bornburdinent 
of Germany itself, while the continuous assault on the ener 
land und sea transport systems created tremendous confusion 
Yn important contribution to the offensive against Germany's 
lines of Communication was made by R.A.F. Wellington and 
Liberator bombers which mined the Danube for hundreds of 
miles in Bulgaria, Rumania and Hungary, ‘The heavy bomber 
strategic attacks by daylight were mnde by Fortress and 
Liberator bombers of the 15th Air Force while R.A.F. Wellingtons 
Halifaxes and Liberators mamtained the attacks at night. 

The Mediterranean Allied Tactical Air Force, or M.A.T.A.F. 
as it was called, was mainly employed in support of the ground 
forces und in disrupting enemy communications of all kinds. 
Aircraft of the RAF. Desert Air Force included Spitfire fighters 
and fighter-bombers, Mustang fighters and fighters-bombers, 
Kittyhawk fighter-bombers, Mitchell and Marauder medium 
bombers and a wing of Boston bombers for special night work. 


Coastal Air Force, comprising squadrons of rocket-projectile 
Beaufighters, Hurricane and Mosquitos, Spitfire and Airacobra 
fighters and Wellington, Baltimore and Marauder bombers, 
maintained a ceaseless war on enemy shipping and submarines 
in the Adriatic and in the Gulf of Genoa, mac onnaissance 
flights over the seas and gaye fighter protection to Allied convoys, 
bases and lines of communication both by day and night. During 
the first part of the year. especially, fighters of this Command 
kept up raids against German sea, rail and road transport in 
Yugoslavia, Albanin and ee in support of the Russian and 
partisan operations in the Balkans, In one week these sweeps 
on the Dalmatian coast destroyed or damaged 150 German 
vehicles and up to the beginning of May nearly 1,000 ensunlties 
had been inflicted on German coastal transport. of all. kinds. 
One Group of fighters alone in May destroyed 23 enemy iireraft, 
ubout 100 goods waggons and a number of enemy ships in these 
operations, 

One outstanding exploit. of R.P. Benufighters of 
Air Force was the sinking of the 51,000 ton Italian liner Res on 
September south of ‘Trieste, Escorted by Mustangs the 
Seanfighters attacked by daylight without loss and of 64 rockets, 
55 ripped the Hee below the waterline and four above it, while 
3,000 cannon shells were pumped into the hull 

At the beginning of the year the Sth and 8th Armies in Italy 
were tied down by strong enemy forces, difficult terrain and 
bad weather, the Sth on the Adriatic side and the 5th in front 
of the strongly-iefended Cassino Abbey. In an attempt to 
relieve this position a surprise landing by units of the 5th Army 
was made on January 22 at Anzio, some 30 miles down the 
const from Ron 

An offensive by the Air Force during the lust few weeks of 
1943 and the first weeks of 1944 prepared the way for the landings 
by intensive attacks directed first against the ring of aerodromes 
round Rome, then by day and night attacks against communic- 


Coastal 


ations which sealed off, temporanty, the North of Italy from the 
South, The mght attneks were made by R.A.F. Wellington 
bombers and by Mosquito bombers of Middle East. Command 
which had the special task of eripplmg rond communications 
at might 

Jn December, 1943, the MAAF. sent out an average of 
1,000 aircraft of all types each day and by January this had 
pd to nn averi of 1,200, Between. January 1 and 
January 26, 1944, some 20,000 sorties were flown by the M.A.A.F 
ond 11,000 tons of bombs dropped 


inerea 
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An R.A.F. maintenance base in Southern Italy. 


Aircraft wearing the colours of the R.A.F., U.S.A.A.F. and the co-belligerent 


Italian Air Force are seen in the picture. 


Air cover during the initial stages of the Anzio landings was 
provided from aircraft-curricrs and. then by RAV. Spitfire 
fighters operating from Sicily. In two days alone, some 900 
an t protected the beach-hend. In spite of the intensive 
flying of all commands during this time losses were less than 
one per cent 

Although the landings went well the position was not exploited 
nnd at the beginning of February the Germans hiunched strongt 
counter-attacks and managed to prevent the Alied forces 
from breaking out of the narrow foothold—of some three or 
four miles only—which had been secured. Hemmed in and 
subjected to constant attacks, the Anzio beuch-hend held, but 
again the land fighting was checked. 

Meanwhile Cassino Abt subjected to the heaviest aur 
attack ever mado by the up to that time, in an effort 
to put the stronghold out of action. Bombers of all types took 
part but although the Abbey was reduced to rubble the Germans 
mannged to retain their positions. Cassino was finally captured 
by ground forces on May 18, Cassino wax regarded as proof 
that neither bombing from the air nor artillery bombardment 
could wholly exterminate a dugan enemy—a lesson that was 
profited from in the Normandy landings 

Tho next big-seale offensive was launched against the Gustav 
lino on May 1l. In preparation for this attack the Oth and 
kth Armies had been ro-grouped, an undertaking which involved 
bringing up divisions from the Adriatic const and the Apennines 
across Italy, ‘These operations were completed without enemy 
interference, mainly beenuse of the M.A.A.F. In. addition to 
maintaining standing patrols of fighters to prevent the enemy 
noting troop movements, bombers of all types concentrated on 
isolating the enemy's forward positions by cutting the Gorman 
supply lines, 

"he railway network linking Rome with Florence, bridges, 
road junctions and a number of small ports whieh the enemy 
had been using as unloading buses, were subjected to continuous 
attack. By May 3 the railways had been cut in 83 places between 
Rome and Florence, This damage enused. supplies to pile up 
in Florence and other. places. farther North, and they in turn. 
were bombed by heavy bombers by day and night, Moanwhile 
the enemy was forced to send supplies by road and the road 
convoys wore kept under continuous attack by fighter-bombers 
of the Tactical Air Force by day and by special R.A.F. Boston 
units at night, In preparation for the major offensive British 
nireraft alone made more than 10,000 sorties against enemy 
shipping und port facilities on the Italian and Dalmatian coasts 
during April 

Launched on May 11 the battle continued for three weeks 
practically without interruption, but after about a fortnight 
the Germans began a rapid retreat. In support of the Armies 


at this time the R.A.F. made an average of some 2,000 sorties 
a day and, on three occasions, more than 3,000. 

Rome was captured on June 4 and the pursuit of the enemy 
continued, fight fighter-bombers and medium bombers 
of the Tactical Air Force maintaming continuous attacks agninst 
the retreating Germans so that the roads as far às SO miles North 
of Rome were littered with wrecked vebiclos. In less thun one 
month 10,000 motor transport velueles were wrecked 
In one day Mustang and Kittyhawk fighter-bombers of the Desert 
Air Force destroyed a complete convoy of more than 200 vehicles. 

Phereafter followed a long arduons pursuit up through Italy 
of the enemy, who was retiring with skill and in good ordei 
im spite of intensive operations by the Air One R.A.F 
fighter-bomber wing operating in close support of the Armies 
in June flew. one milion miles and dropped more than 7,000 
tons of bombs on enemy motor transports, gun positions, bridge 
rail targets, ammunition and petrol dumps and rond junctions 


some 


Florenee was captured on August 4 and this phase of the Italian 
campaign ended when the Germans took up defensive positions 
along the Ine of the Apennines 
extended operations 
than ever before, in 

month marked the 


August marked the beginning of more 
by the Mediterranean Ahed Air For 
Franee, Poland. and the Balkans, "his 
culmination of the mir preparations for the lindings in Southern 
France on August The softening-up process hail started 
us Far back as the end of April when aireraft from the Mediterr- 
amean Command began attacks on harbours, mul yards, bridges, 
viaducts and airfields. By August 15 all the rail bridges except 
Rhone between Lyons nnd the sea had been cut 
by Allied bombers. Between April 29 and the beginning of 
August 6,000 sorties were flown. by MN AUF nunst targets. 
in Southern France and in the six days to August 10 more than 
4,000 sorties. 

The landings in Southern France were made by Amencan and 
French troops of the 7th U.S. Army between Toulon and Cann: 

' thoroughness of tho preparations wero seen when glider- 
borne forces landed im daylight with no iim and little ground 
opposition. The entire strategie bomber force from tho Mediter- 
ranean was thrown into the tactical attack while hundreds of 
lighters protected the landings and naval force RAF, 
and USAAF. Benufighters escorted the convoys during the 
night as they approached the coast, At dawn R.A.F. Spitfires 
and aireraft of the French Air Force took over the fighter cover 


one, aeross the 


while fighters, fighter-bombers, light and medium bombers 
of the MATA. joined in offensive. support of the ground 
forces. Before the invasion Coastal Air Force had largely 


prevented enemy reconnaissance of the ports in Italy, Corsica, 
Sardiman, Sicily and North Africa where the invasion eraft had 
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By August R.A.F. Spitfire. fighter VF, dropped r 850,000 of bomb: di d an mu tite i ^d 
landing the beach-head. During f d re than M) enemy aircraft were servite ^ n ng mull nr z 
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iriven back to prepared positions and Rimini was captured on Balkan Nav 4 flown to the Continent 
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three sorti lay el f every deseription many at. th of Marshal Tito's ofthe work of Transport Command and the United States T 
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the R Rumania and during During the first four mont) 114 enemy slips, — Franco and Belgium were operated, the transports car 
the n Rumania, Bulgaria, 211 mot t4 t n niroraft petrol, ammunition of all kinds, foc € ment I 
H tember the German e troyed nd \ the zans held uls. One wrfield handled about 1,000 t f supplies in 
withdraw © began, this action and their subsequent y the Gerinar 
flight thr ins eine largely, caused, by tie support The Allied landings in Southern Groec 
R-A-F. Spitfire fighter-bomber in October woro covered by tho Command 
VU dur ng the 1 few months were Spitfire fighter-bombers landing on the 
ans to help the Ru Ren Cuma ar "B [— Greok mainland (on landing fields spec 
ene atu eed aN anas din S RB a Cas E  jally prepared by R.A.F ground crews 
rgets, especinily im Albania t waa, One of the feature flown in by Transport Command) be 
of netivities in Novem ae the irigreaiing: use n dagli i; the troops were ashore, The Balkan Air 
Bub Wellingtoni fF amanle by nicht. These dacliahe Force supported the subsequent oper 
E sg Wein i re neat CO ations in Greece, including the fighting 
uded t yor German communication x S seit : 
: uM Er cpu diu asap between E.L.A wd British troop 
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thot il after the € intion « 
Crete in 1041 whol ith the partisan AF 
Welling 1 bomb the Strat Aur For 
At this time an re replaced by RAF. Liberator 
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liberation of Haly wa hed on April 10, 194 m 


nnd transport Po valley 
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throughout the 
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May 2, the 
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German 


100 enemy-oceupied buildings. 


On that 
A.F. in 


day Sir Guy 


the 


Mediterranean 

Commander-in-Chief of the R 
Middle East, sent the 
yomond On this 


great day I 


mder your 


ition of the fine work you have done to bring this victory about.’ 
On July 31. 1945, the Mediterranean Allied Air Force was 
banded and thereafter the R.A.F, and U.S, Air Forces reverted 
dependent. cammat More than a quarter of a million 

| mer N ring the uniforms of several nations and 

ing thirty different types of mirer iade up the M.A.A,F 
Fhe H i nt ita peak strength in August-Septembor, 1044 


enr th Desert. Air Fore l as the spearhead of the 
bombing and strafing only 300 yards ahead of the 
the beginumg perations in the Mediterranean 


Balkans, much 
being concentrates 


up th Pe and the 5th Arm 

s provided 24-hour non-stop support 
Mustangs, Marauders, American-piloted 
Bostons and Baltimores made an 
reeled under the land and mr 
€ Vor vhich had provided air support 

\ r nein to the Alps and had been 
th of the en vu Afrion and Sicily nashed strong 


Its aircraft 
April and put out of action nearly 5,000 
Thousands of close-support sorties were 
flown for the 8th Army, smashing about half of the enemy tank 


Armies in Italy surrendered uncon 
ditionally to Field Marshal Sir Harold Alexander, Allied Supreme 
Garrod, 

Mediterranean and 
following signal to all air officers under his 
wish to offer you all and those 

»nmand my heartfelt congratulations and apprec- 


bombers. The 
Balkan Air Fe 
units in Greece supplied 
Supply sions flown by 
Air Force to Yugoslavia, Czec 
Poland 


transport section of the 
co also kept tho R.A.I 


the Balkan 
hosla 
Austria, Northern Italy, Bulgaria 


and Greeco wero as important ns the 
offensive missions, or even more, though 
littlo has been rovealed about them 


through security considerations 

ły nir 22,299 gross tons of arms and 
ammunition, food, clothing and med 
supplies were taken to the Partisan forces 
mainly in Yugoslavia, boing dropped by 
parachute or landed airfields 


al 


on secret 


behind the enemy lines, Empty trans 
ports carried out loads of wounded who 
would otherwise have died and who in 


any case encumbered the Partisan force 
In all, the Balkan Air Force aircraft 
rescued almost 20,000 men, women and 
children and brought thom safely to Ttaly 

The Balkan Air Force was disbanded 
on July 11, 1945 


Mules being loaded into a Dakota of the Balkan Air Force for transport to 
Yugoslavia for the use of the Partisans in mountain warfare. 


shay, ancraft landing at twocund-achalf intervals from 
dusk to dawn 

One aorodrome in Belgium was taken over by à Wing of Trans 
port Command two days after its capture and the following day 
was in full operation, In one month 3,438 nircraft wero received 
from the United Kingdom, more than 7,000 tons of freight wert 
handled, 4,280 passengers were received and despatehed and 
7.200 casualties were evacuated to England, many of them 
brought to the aerodrome by air from front-line landing strips. 

In addition to supplying the Armies and Air Forces, Transport 
Command also carried medical supplies, food, clothing and Red 
Cross supphes of all kinds to berated Paris, Holland and 
Belgium, In one day one Group conveyed 167 tons of food to 
Paris. 

Aireraft of Transport Command were also in the spearhead of 
the airborne landings at Arnhem. No, 46 Group played an 
outstanding part m these operations. Troops of the First Air 
borne Division as well as jeeps, guns and other equipment were 
taken over in gliders on September 17 and 18 and for a week 
afterwards Dakotas of the Group dropped vital war supplies, 
food and medical supplies to the isolated Arnhem bridgehead in 
spite of intense enemy opposition and bad weather, until the 
troops were withdrawn. In the glider operations the speeds of 
the unarmed Dakotas were slowed down to little more than 100 
1n p.h. by the gliders and evasive action was not possible. Losses 
on the subsequent supply-dropping operations were inevitably 
heavy because the enemy was able to concentrate his anti 
aircraft defences and fighter formations, But the vast majority 
of supplies were dropped and in little more than a week No. Jh 
Group made more than 500 sorties 

During 1944 more than 5,000 parachute troops were dropped 
behind the enemy lines and about 14,000 soldiers and airmen 
were landed on forward airfields on the Western Front by Trans- 
port Command 

The Command also took part in all important campaigns on 
the other fronts. A vital share was taken by transport aireraft 
in both the opening and final phases of the liberation of Greece 
The first operations were in the Peloponnese in late September, 
when Dakotas flew in parachute troops to prepare a landing strip 
for Spitfire fighters, The following day, when the landing strip 
was still unfinished, Dakotas landed—some on roads nearby— 
with picks and shovels, arms, ammunition, jeeps and transport 
Later a re-arming and refuelling party was flown in, On October 
19 a flight of Dakotas dropped parachute troops 12 miles West 
of Athens and once the city was hberated Transport squadrons 
from Italy and Africa moved fighter squadrons to the aerodromes 
round Athens and brought in petrol and ammunition, meteoro- 
logical units, flying control units, jeeps and equipment. of all 
kinds. 

Dakotas of the Mediterranean Group ulso played a vital role 
in operations in the Balkans. More than 2,000,000 Ibs, of supplies 
were dropped or landed for Marshal ‘Vito's forces in. Yugonlnviu 
and mese than 6,000 wounded men and women and sick children 
were evacuated, These operations required flying skill of the 
highest order as many of the landing grounds were only roughly 
prepared strips in the iionntams ind only a few miles from the 
Germans, 

Dakotas of No. 216 Group in the Mediterranean took part in 
the landings in Southern France. Fighter squadrons and their 
equipment were flown from Corsiea for the landings in Southern 
France and airborne forces were also landed, 


minute 


Altogether, from its formation in September, 1942 until the 
end of the war in Europe, No. 216 Group carried. 26,800 tons 
of war material, 400,000 passengers and over 8,000 tons of mail, 
In addition, ferry pilots of the group flew thousands of replace. 
ment aircraft to all fronts in and beyond the Mediterranean 
theatre 


Something of the work of Transport Command squadrons on 
the Burma front has already been described in the South-East 
Asia Command Section. Tn Burma air transport was the joint 
responsibility of both British and American forces serving m 
Eastern Air Command, In the twelve months ending Mareh 31, 
1945, RAF. and USAAF, transport nireraft flew into Burma 
more than 550,000 tons, a deadweight equal to the cargo of 
395 Liberty ships. This huge tonnage was flown over high 
mountains and through some of the worst weather in the World 
in unarmed and generally unescorted transports, 


With the opening of a regular military service across the 
Paciie to Australia, Transport Command's routes formed a 
World system. Main routes crossed the North and South 
Atlantic and operated from the United Kingdom to Africa, the 
Mediterranean, Egypt and the Middlo East, India and Ceylon 
From Montreal the Australian route erosses North America. to 
San Francis thence by way of Honolulu, Canton, Fiji and 
Mucklund, New Zealand, to Sydney—a total of 11,520 miles. 
The Pacific route was maugurated in November, 1944, the actual 
flying tune for the imtial fight being 50 hours. The service, 
Which carries military passengers, freight and mails is operated 
twice weekly in each direction by the R.A.F, Transport Command 
formation im Canada. Connections are made with services 
already operated. by the Commond to the United Kingdom, 


Near East, West Africa and South America, 
As an indication of the scope of the Command, in December 
nlone 47,000 passengers, more than 781 tons of mail and 4 


tons of freight were carried on regular and special flights operuted 
ver the military routes, Some 5,850,000 track miles wore 
flown on those services, including reinforcement flights of the 
Group based in Canada but excluding other ferry and reinforee- 


ment flights 


Aircraft controlled by Transport Command on the North 
Atlantic servic including: those operated by ‘Trans-Cunada 
Mirtines and the Heturn. Ferry Service of B,O.A,C., delivered 


3,183,160 Ib. of mwl and freight, in iildition to passengers, fron 
the United States and Canada to one British terminal in 1944 
Nearly 3,000 aircraft were involved. From Great Britain to 
North America more than 600,000 Ib. of mail and freight were 
carried 


In May, 1944, the 15,000th Trans-Atlantic nir crossing sinco 


the War began was completed, R.A.F, Transport Command 
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R.A.F. and U,S.A.A.F. Dakota transports on an airfield in Southern Greece after bringing in men and supplies for the 
liberation of the Country. 


alone was flying more than one million miles a month over the 
North and South Atlantic routes at that time, By the beginning 
of 1945 well over 37,000 trans-Atlantic flights had been made. 


During 1944 the Command opened its own school of Air 
Transport to instruct new oflicers in tho technique of transport 
operations, with particular attention being paid to the movement 
of troops and equipment, the towing of gliders and airborne 
operations. Plans were already advanced by the end of the year 
for the development of airport and staging post facilities for the 
increase of traffic on rontes to South Bast Asin Command and 
for the intensification of the War in the Pacific; By February, 
1945, training was being undertaken by the Command in some 
25 special units loented in the United Kingdom, Canada, the 
Middle Bast and India 


In 1944 special flights were made by aircraft of the Command 
which involved hazardous landings in France before the invasion 
and in Poland to rescue patriots. 


At the beginning of 1945 Air Chief Marshal Sir Frederick 
Bowhill was succeeded as A.O.C.-in-C., Transport Command, by 
Air Vice-Marshal the Hon. Sir Ralph Cochrane. 


In March, 1945, the Command took part in the greatest air- 
borne operation of the War when on the 24th of tho month 120 
gliders were towed to the East of the Rhine to set in motion the 
crossings by the British. and Canadian. Armies which resulted 
in the ultimate unconditional surrender of all German forces in 
North-West Germany, Holland and Denmark. 


Despite heavy anti-aircraft fire all the gliders were cast off 
over the dropping zone and only one of the Dakota tugs was 
lost. 


As the Allied advanced armoured columns swept on into 
Germany. transport siveratt were usol on a bigger scale than 
ever to keep the armoured columns on the move, Supplies of 
all kinds were flown to ndyanced strips but the most traffie was 
in petrol and oil. "Phe biggest quantity supplied in a singlo day 
was flown in on April 4 when 660,465. gallons of petrol were 
delivered to advaneed buses in Germany by nearly 2,000 aireraft 
An average of some 400,000 gallons a day were flown in during 
one week, On their return journeys the transports brought 
home liberated prisoners of war. During April and May No. 40 
Group lifted some 80,000. Allied reputuutes from Continental 
wirtiolds and flew them to England Halifaxes and 
Stirlings were used for this dun} tusk 


Dakotas, 


TRAINING COMMANDS. 

At the outbreak ot the War ono framing Command of the Royal 
Air Force dealt with all training, both ground trades and flying 
personnel, but on May 28, 1940, two commands were formed 
Flying Training Command ond Technical Training Coumund 

Flying Training Command is responsible for all flying training 
done in Great Britain from the time the air erew cadet goes to a 
reception centre until he leaves the advanced unit for the opera- 
tional training unit. In addition, the Empire Central Flying 
School, which was formed in 1043 to suceced the Central Flying 
School, comes under Flying Training Command, The Empir 
Central Flying School is attended by pilots and instructors of 
the R.A.F., the Dominions Air Forces, the United States, and 
other members of the United Nations. 

Special flights made during 1944 by the Empire Navigation 
School included a (light of four Wellington bombers to India, 
nnd a Stirling to Canada to make à navigational demonstration 
tour to the Canadian Navigation schools, In October, 1044, 
the first round-the-World flight by the R.A.F. was made by an 


Avro Laneaster I to study navigation and demonstrate the latest 
equipment likely to be of use in the Pacific area. 

In May, 1945, a Lancaster of the School studying navigation 
and testing special equipment under Polar conditions, flew over 
the North Pole from Iceland and over the Magnetic Pole from 
Goose Bay. In ten days the Lancaster flew 17,720 miles and 
completed its tests by flying non-stop from Whitehorse, Yukon, 
back to the school at Shawbury in 18 hrs, 26 min. 

In 1944 the Contral Navigation and Air Armament Schools of 
the Royal Air Force were organised on similar lines to form the 
Empire Navigation School and the Empiro Air Armament School 

Technical Training Command includes schools for every ground 
trade in the Royal Air Force and also administers the aircraft 
apprentices schools at Halton and Cranwell. The R.A.F. College, 
Cranwell, colobrated its jubilee on February 194 

The Commonwealth Air Training Plan. Tho British Common- 
wealth Joint Air Training Plan in Canada was discontinued 
on March 31, 1945, although skeleton training staffs and 
acrodromes were retained, The original agreement provided 
for joint training in Canada from December 17, | to 
March 31, 1943, but by a further agreement in March, 1942, 
tho scale of training was increased and the plan extended to 
March 31, 1945. Tho discontinuation of the plan was possible 
because of the favourable war situation towards tho end of 1044, 
when the decision was made, and because the casualty rate among 
pilots had been lower than expected and a surplus of air-crews 
had been built up. 

The slowing down of training in Canada began in Fobruary, 
1944, and somo 4,200 Canadians waiting for training were re- 
leased to the Army and recruiting for the Air Forces was dis- 
continued from June until October. As from June, there was a 
progressive closing of a number of training units and schools, 
the first to shut being R.A.F. schools transferred to Canada 
earlier in the War, ‘The last R . school in Canada closed 
on Fobruary 2, 194 

The cumulative total of trainees from all sources entered for 
training under the plan in Canada, from its inception to August 
25, 1944 was 152,925, oxcluding 16 R.A.F, and Fleet Air Arm 
personnel which graduated from R.A.F. Schools in Canada. Of 
tho 15 , a total of 108,957 had been graduated by August 
25, 1944, and 20,109 were unsuccessful in completeng their 
Of the total pupils trained in Canada 60,603 were 


course 
R.C.A.F. personnel, 34,301 R.A.F, (including the 5,296 trained 
at R.A.F. schools), 8,007 wero RAAF, and 6,026 R.N.Z.A.F. 
personnel, 


Tho original agreement called for a peak air-erew production 
at the rate of 20,864 a year but with tho expanded programme 
a peak of 52,503 was planned for June, 1944. That figure was 
reached in February, 1944, when 3,854 air erows were graduated 
inthe month, In that month the eventual objective was lowered 
to a rate of 20,905 n year, which was to be reached in the Spring 
of 1045, By October there were more than 15,000 aircrews in 
training, of whom more than 8,000 were K.C.A,F 

At tho peak of the Commonwealth Plan there were 154 flying 
schools in operation in Canada, Between December 15, 1944, 
and January 1, 1940, 28 schools were closed and some 56 remained 
open, At its height, the Plan was operated by a staff of 101,418 
of which 6,753 were Canadians and 31,665 wero from Great 
Britain and other Empire countries. By the end of August, 
1944, more than 12,000 training aircraft were operating in Canada 
and training aircraft under the Training Plan bad flown 
1,750,000,000 miles. 

By the end of 1944 the air-crows trained consisted of (approx- 
nate figures) :—42,500 Pilots, 37,500 Navigators, 15,000 
Wireless Oporatora/Air Gunners, 12,500 Air Gunners and some 
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900 Flight Engineers and other specialist categories, In addition 
more than 114,000 ground crews had been trained in 50 different 
trades. 

Simultaneously with tho Plan for closing down tho British 
Commonwealth Air Training Plan, announced on November 
17, 1944, training was also considerably reduced in South Africa 
and Southern Rhodesia, Both Australin and New Zealand 
stopped sending air crews to Cannda for training in tho middle 
of the year, 

Altogether the cost of the Plan 
Of this total Canada expected to pay STG 000,000 ; 


amounted ta S2,792,000,000. 
the United 


Kingdom  S862,000.000 ; Australia 86,000,000, anil New 
Zealand $46,000,000, 
THE BALLOON COMMAND, 
Tn 1944 Balloon Command took part im the Alhed invasion of 


Normandy and in the defence against the flying-bombs, Through 
out the preparations for the Allied landings balloons guarded the 
dispatching ports and when the invasion. began balloons flew 
above tho invasion craft and ships during the crossing and off 
tho French const during the landings. Specially-picked two-men 
crews with a smaller type of balloon were used to protect the 
ships on the crossing. Units of tho Balloon Barrage were among 
tho first R.A.F, troops to land in rmandy, where balloons 
flying from the beaches protected the unloading of the ships and 
the landing of the troops. 

The greatest balloon barrage in the history of the R.A.F, was 
massed to support tho defences against the flying-bombs. 
Arrangements were first planned in December, 1943, when 
Balloon Command received instructions that a barrage of 500 
balloons would be required by Air Defence of Great Britain as 
a lino of defence in front of London. The planning for the 
arrangements was personally supervised by Air Vice-Marshal W 
C, C. Gell, C.B., D.S.0., M.C., Air Officer Commanding, Balloon 
Command 

This first curtain of balloons was to he in an area outside 
the normal London balloon barrage where there were no facilities 
in existence for this type of defence. Within eight days of 
receiving initial instrnetions, a reconnaissance party of eight 
officers and a corporal had selected the sites needed, Most of 
the sites were in remote places only accessible by footpaths or 
But where no roads existed they were built with 
the help of the R.A.F. Airfield Construction. Unit, an anchora, 
was lud on each site and hutted camps were set up to hon 
the headquarters staff and officers of each squadron. Work on 
the 500 sites was completed in 10 days. 

On June 16 Balloon Command Headquarters received a signal 
ordering the deployment of the barrage and alth ugh 18 days 
had been calculated as the time required, all 500 balloons were 
in position and flying in five days. On June 21 another 500 
balloons were ordered ; more sites were chosen and within two 
days the second 500 had been brought from all parts of the 
country to the South of England, Some eame from Scapa Flow 
and were rushed by sea to the London docks. Before they were 
in position the strength of the barrage had been ordered to be 
increased to 1, The total barrage occupied a space 31 miles 
long and 11 miles deep. 

The first flying-bomb to be brought down by the barrage was 
reported two days after its deployment Altogether, the 
balloons destroyed 279 flying-bombs out of those which escaped 
the outer defence rings of anti-aircraft guns and fighters and 
headed towards London. 

On February 5, 1945, the closing down of Balloon Command 
was announced because of the reduced need of British cities, 
towns and industrial buildings for defence against mir attack, 
Balloons were no defence against rockets 

The London Balloon Barrage came into existence on March 
17, 1937, when No. 30 (Balloon Barrage) Group was formed 
within R.A.F. Fighter Command. The barrage was flown for 
the first time over London during the Munich crisis week of 
1938 and on November 1 that year Balloon Command was formed, 
In September, 1939, some 600 balloons were flying; by the end 
of the blitz some 2,400, although the expansion of the burrage 
was difficult because factories making the equipment were dam- 
aged by air attack and a large number of the balloons were shot 
down by the enemy. In 1943 more than 1,000 balloon sites 
wero staffed by members of the W.A.A.F. which enabled many 
balloon squadrons to be released for overseas service. 

Besides the Home Command and the invasion of Normandy 
squadrons of the Balloon Barrage during the five years of the 
Command flew in defence of the Suez Canal, the Persian Gulf and 
Ceylon; overthe beaches of Sicily and Italy ; andin co-operation 
with the Royal Navy helped to guard conveys und naval estab- 
lishments. A number was also sent to the United States in 
1942. 


across fields 


THE AIR/SEA RESCUE SERVICE 

The Air/Sea Rescue Service was inaugurated in May, 1041, 
and is controlled by the Directorate of Aircraft Safety in the 
Air Ministry, although it is organized jointly by the Admiralty 
and the Air Ministry. The organization works in conjunction 
al National Lifeboat Institution, the Constguards, 
^s and others and is mainly intended to pick up 
down at sea and crews of ships which have been 
sunk by the enemy. Both surface craft, including fast special 
armed high-speed launches, and aeroplanes are used by the 
Service, The uir search is conducted by Fighter Command aero- 
planes if the lost crews are near the coasts of England or by 
Coastal Command if the airmen aro down farther out to sea. 

In 1944 the Vickers-Armstrongs Warwick, equipped with the 
Mk. 1A airborne lifeboat, was added to the types of aeroplano 
serving with the Command, One of the biggest operations during 
tho year was during the airborne invasion of Holland in Sept- 
ember, 144. When the invasion armada set out it found a 
chain of rescue launches stretching right across the North Sea 
from the Eust coast of Great Britain to within a few miles of the 
enemy shore, with rescuo nireraft of Fighter Command patrolling 
More than 100 lives were saved by the Service during 
tember 17, when gliders ran into trouble and 


overhiend 
the first day 


were forced ta “ditch,” These rescue operations were on the 
Jargent senlo ever known since the formation of the Service. 
Air/Sea Keseue services were also established at Malta, in 


the Middle Enst, in Italy nnd in India, In the Mediterranean 


area the RAF, and tho Emergency Reseno Squadrons of the 
United States Army Air erated on Air 
work, They operated under the control of the Me 
Constal Air Foree and the nireraft used ineluded RA. 
American Catalinas and Italinn Cants 

During the war the Air/Sea Reseue Service saved the lives of 
| British nnd Amerenn airmen from 
at Britain and of 4,662 soldiers, sailors and civilians in areas 
other than around. Brita. Well over 2,000 lives were saved 
in oversens theatres of war. 
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THE R.A.F. REGIMENT 


Commandant ; Major-General C. F, Liardet, C.B,, D.8.0., 
T.D. 

Assistant Commandant: Air Commodore A. P, M. Saunders, 
RAF. 


The Royal Air Force Regiment, which was formed in January, 
1942, is responsible for the defence of aerodromes and is fully 
trained in all combatant dutie ` 

Units of the R.A.F, Regiment served on all fronts throughout 
the war. In the United Kingdom gunnors of the R,A.F, Regi 
ment joined in the battle against the flying-bomb, operating 
from nirlields in the South 

On the Western Front, units of the Regiment were stationed 
at one of tho first airfields established on liberated soil. Part 
of their duties was to inspect and make safe for the advancing 
ground forces buildings and ronds in which the enemy had luid 
booby traps, Several times units of the Regiment engaged 
enemy forces during the advance across Europe and towards the 
end of 1944 troops of the Regiment were in the line in Holland 
as n fighting forco for the first time, 


THE WOMEN'S AUXILIARY AIR FORCE 

Director: Air Commandant Lady Welsh. 

The Women's Auxiliary Air Foree was formed in June, 1939, 
on lines similar to those of the Women's Royal Air Force which 
was formed in the last war but was disbanc in 1919. 

When formed there were only five different trades open to 
recruitment for women but so successfully have they undertaken 
other work which releases men for more nctive duty that there 
are now more than 70 trades i 

The practice of substituting members of the W.A.A.F. for 
R.A.F. personnel mercased during 1944, particularly in the main- 
tenancing and servicing of aircraft and in photographic work. 
By the end of 1944 more than 90 per cent of R.A.. Home Com- 
munications were operated by tho W.A.A.F. and 75 per cent. of 
the messes and cookhouses in. Fighter Command were manned 
by WAA. Over 800 members served with the Balloon 
Barrage sites during the flying-bomb campaign, One of the new 
duties introduced for the W.A.A,P. during the year was that of 
Nursing Orderly to accompany ull seriously wounded men ovac- 
uated from the Western Front by air. By tho end of tho year 
most of the W.A.A I. Nursing Orderlies had made 40 operational 
fights each, involving some 200 tlying hours, 

The W.A.AF. is serving in every R.A.F. Command at home 
and by the end of the war was also working in France, Belgium, 
Gibralter, Malta, Italy, North Africa, the Middle Eust, India, 
Ceylon, Canada, the S.A., the West indies and Bermuda. 
Tho first 500 members, serving in 12 trades, to be posted to tho 
South-East Asia Command arrived in Ceylon in November, 1044. 


THE AIR TRAINING CORPS 
Air Commodore-in-Chief ; H.M. the King. 
Chief Commandant and Director-General : 

Leslie Gossage, K.C.B, C.V.O., D.S.0., M.C. 
With the approval of H.M. the King, the Air Training Corps 

came into being on February 1, 1941. Its formation was in 

reality achieved by the Air Ministry taking over the Air Defence 

Cadet Corps which had been formed in 1938 by the Air League 

of the British Empire. ‘The 200 or so squadrons of the former 


Air Marshal Sir 


THE ARMY 


The Army Air Corps was officially constituted on February 
27,1942. It consists of The Glider Pilot Regiment, The Airborne 
Infantry Units and The Parachute Regiment, all of which 
work closely with the Royal Air Force, especially for training 
purposes, Personnel in all three sections are recruited from the 
Army and are nearly all volunteers. 


Air Defence Cadet Corps formed the basis of the new corps and 
hundreds of new units, including University Air Squadrona and 
air sections of school Officer's Training Corps, have since been 
formed. 

The Air Training Corps exists primarily to give boys wh: 
wish to join the Royal Air Force or the Fleet Air Arm auch 
training as will fit them for aircrew duties or for certain dutie 
on the ground, although it is not guaranteed that they will be 
drafted to the nir services on being called up, 

Enrolment is open to boys of 15 to 18 years of age who am 
physically fit. ‘Training ix similar to that given at Initial 
Training Wings in the R.A.F. but young men who wish to serve 
as pilota or observers in the R.A.F. and are likely to be suitable 
for commissioned rank are given a special six months’ course 
a University Air Squadron. ‘Those taking this course become 
full members of the university and the cost of training and board 
and lodging is borne by the Air Ministry. 

In addition to training boys of 15 to 18 years of age, the 
Corps also undertook during 1943 the training of young men 
who had been accepted for aircrew service with the Royal Air 
Force but who were waiting their turn to be called up for duty 

Up to the end of the war more than 150,000 trained cadets 
had joined the fighting services and Morcantile Marine. Of 
this number over 100,000 cadets were drafted into the R.A.F 
and 10,000 into the Fleet Air Arm. About 65,000 of the 100,000 
R.A.F. entries becume air crew members. 

The strength of the Corps at the end of the war totalled about 
95,000 cadets in about 1,500 squadrons. 


THE ROYAL OBSERVER CORPS 

Commandant = Air Cdre, Lord Bandon, C.B., D.8.0,, R.A.F 

The Royal Observer Corps, which received permission from 
His Majesty the King to assume its “Royal” title in April, 1941 
is n civil volunteer force which is administered by the Air 
Ministry and is controlled operationally by Fighter Command 
Its function is to detect and keep continuous track of every 
hostile aircraft flying over the British Isles by day or by night 

Enemy aircraft crossing the sea were detected by Radar but 
near the coast they came under observation by the R.O.C. who 
identified them, As the aircraft passed over the countryside 
their movements were reported by successive R.O.C. posts and 
the continuous * truck" thus obtained was one of the factors of 
Fighter Command's success. 

All aircraft, both friendly and hostile were tracked by the 
Corps and in conjunction with other means it was responsible 
for guiding the home-based bornber returning from raids and 
reporting friendly aircraft in difficulties. The Corps helped to 
save the lives of many Allied airme 

During the Allied invasion of Normandy in 1944 members 
of the Corps were carried on board merchant ships to act ay 
aircraft recognition officers and to advise the anti-aircraft 
defences on the identity of aircraft, both friendly and hostile. 
More than 1,500 observers of all ages between 18 and 72 volun 
teered for this task. They were given an intensive course before 
being posted to merchant ships and wore a Seaborne” shoulder 
flash. 

The Corps also played an important part in the defence against 
the flying-bombs, the tracks obtained by the Corps being one of 
the factors in the defeat of the attacks. A member of the Corps 
was the first person to sight and report the first flying-bomb. 

By tho end of 1944 the Corps consisted of 32,000 members, 
of whom 23,000 were spare-time watchers, and more than 1,000 
R.O.C. posts were scattered throughout the country, often in 
remote and isolated places, so that the entire sky over Great 
Britain was under observation 24 hours of every day, as it had 
been since the moment the War began. 

On May 1, 1945, the stand-down of the Corps was announced 
but the Corps is to be maintained on a voluntary spare-time 
basis, its duties co-ordinated to whatever peacetime structure 
is evolved for the air defence of Great Britain. 


AIR CORPS 


At the end of 1944 newly-formed Glider squadrons were 
manned by R.A.F. pilots who had been trained under the Com. 
monwealth Air Training Plan and who were not needed for other 
commands because air casualties over Europe during the year 
had been fewer than had been expected 7 

All units of the Army Air Corps took part in the Allied in 


Airborne Infantry emplaning in an Airspeed Horsa I glider of the type which was used in the airborne invasions of 
Sielly, Southern France and Normandy. 
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of Normandy. With United States airborne units they 
ormed the spearhead of the invasion and were dropped behind 
y lines at each end of the wide coastal sector on which 
the sea landings were made. British forces were dropped at 
paints a little to the North-east of Caen. Parachute troops 
landed in the dark ahead of the glider-borne forces to clear the 
area chosen for the glider-landings, which reconnaissance had 
»wn to have been obstructed by the enemy. Tho main ob 
tives in this area were two bridges over which the enemy 
ght attempt to bring reinforcements. The airborne landings 
that the bridges were captured intact 


the enen 


were successful 
within a few hours. 

Gliders brought in troops and equipment, including light 
tanks and anti-tank guns. One of the elements of surprise in 
the airborne landings was the General Aircraft Hamulear glider 
which had been specially designed to carry a light tank and other 
heavy equipment. By the time the Germans had counter 
attacked in the British airborne landing area reinforcements had 
been flown in, and more landings were made on succeeding 
mghts. Although the airborne forces, in this instance the 
British Sixth Airborne Division, had a hard fight it accomplished 
all the special tasks which had been allotted it and fought in 
Normandy for several months. 


THE FIRST ALLIED AIRBORNE ARMY 


On August 10, 1944, the formation of command was 
announced to consolidate the airborne troops of the Allied Ex 
peditionary Force as the First Allied Airborne Army under the 
command of Lieut.-Gen. Lewis H Brereton, U.S, A.A.F 
Lieut.-Gen. F. A. M. Browning, formerly the 
British. Airborne. Forces, was the original. Deputy Commander 
but in November, 1944, he was appointed Chief of Staff to 
Admiral Lord Louis Mountbatten, South-East Asia Command 
On Jan. 19, 1945, Maj.-Gen. R. N, Gale, British Army 
pointed Deputy Commander of the Airborne Army 

The First All Airborne Army included British, American 
and Polish troops and combined both the combat troops and the 
aircraft and gliders which transported them. In size 1t approx 
imated an Army The gliders used were the American Waco 
CG-4A (Hadrian) and the British Airspeed Horsa (also used by 
the Americans under reverse Lend/L. eral Aircraft 


a new 


Commanding 


was ap 


use) and the G 


Hamilcar. Aircraft tugs included the Douglas C-47 Dakota, 
Armstrong Whitworth Albemarle Handley Page Halifax and 
Short Stirling. 

The first operation of the First Allied Airborne Army was 


made on September 17, when strong forees e landed in Holland 
in daylight. More than 1,000 aircraft took part in the landings 
and the whole of the Allied Air Forces co-operated. ‘The purpose 
of the landings was to enable the Allied Armies in Belgium and 
Holland to “jump” the Siegfried Line and cross the Lower Rhine. 
The task of the Airborne forces was to save the bridges over the 
Rhine at Arnhem and 
destroying them or using them 

One part of the task was accomplisued 


‘iymegen and to prevent the enemy from 


at Nijmegen, where 


Short Stirling IV parachute troop carriers lined up in readiness for D-Day on June 6, 1944, 


American airborne troops captured the 
with the armoured forces. 

At Arnhem the British First Airborne Division held out for 
nine days and although the bridge was reached and held for a 
time, enemy opposition in the area was stronger than had been 
supposed and the armoured columns were unable to relieve the 


bridge and linked up 


Airborne Division, Tn addition, bad weather helped to tip the 
scales against the venture and prevented the dropping of udequate 
supplies and reinforcements, Tt also hindered support from the 
Tactieal Air I es while it helped the German counter-attacks. 


Valiant attempts wero made by transport. mreraft 
fire from the Germans 


four days more than 


to drop 


supplies in face of the constant enemy 
surrounding the area, During the first 
4,000 aircraft and 2,800 glider sorties but at the end 
of nine days the British First Airborne Division was withdrawn 
and brought back over the Lower Rhine. Of some 6,500 troops 
which had been dropped at. Arnhem 2,000 returned un 
wounded 

Tho Arnhem operation was a gamble whieh, had it sueceeded, 
would probably have shortened the War by some months. Tt 
The stand at 


success of operations ns à 


were flown 


nbont 


did not succeed bi 
Arnhem contributed greatly 


was not n complete failure 
to the 


R.A.F. STATISTICS ON CEASE FIRE IN EUROPE 
Operational Sorties—Bomb Tonnage and nireraft losses for . 
European and Mediterranean War "Thentres, 1939-45. (ineluding 
Losses 
Security considerations precluded the announcement of certain - 
operational losses of Royal Air Force Commands during the 1930 
course of hostilities. With certain exceptions it was permissible 1940 
to publish only thoso aircraft losses of which the enemy could be 1941 
presumed to be aware—i.e. aircraft lost over enemy or enemy 1942 
occupied territory or in sight of enemy vessels, Losses of 1944 
aircraft given in the tables below include not only those not 1944 
„previously announced for the above reasons but the additional 1945 


losses of aircraft so badly damaged in combat that upon landing 


nt their base or in Allied territory thoy were unfit for further 


700,226 


service 
BOMBER COMMAND 
Sortie 
Sorties | Tonnage mici 
1939 s | 10 
1940 22473 | 509 
1041 32,012 | 985 327,713 
1942 35,338 — | 
(1,088) S 
1943 65,008 Sorties 
1044 DO) 1030 and 1940 41,001 
1045 67,483 708 1941 30,544 
1042 31,076 
380,809 | 044 nis " 
(3338) | (33,203) aa idit 
02.137 | 988.307 0.18 1044 66,362 
EXE )88,307 1,163 1945 22035 
Figures kets under sorties show additional aircraft of 
Bomber Command operating under Coastal Command and thi 235,049 
losses in. those operations are correspondingly marked, Under 
tonnage” the figures in brackets are the tonnages of nunes laid 
ARMY CO-OPERATION COMMAND *Does not include: sortie 


Sorties 


Tonnage Nireraft. Lost which are shown under 


Figures in brackets under 


63 70 laid. 


COASTAL COMMAND (All 


whole in that corridor and made a powerful contribution to the 
success at the Nijmegen bridge, ‘The heroic nine days at Arnhem 
and the attempts of the Air Force to assist them was one of the 
great stories of the War 

The greatest airborne operation of the War was made on 
March 24, 1945, when two divisions, the British Sixth and the 
United States 17th, were dropped across the Rhine in front. of 
the British Second Army On this 
began their crossing of the Rhine 
Divisions—preceded by 
following morning. The 


occasion the Ground forces 
night and the Airborne 
parachute troops—were dropped the 
Force included 1,300 glid and 200 
paratroop-carrying aircraft. The total weight lifted. from Great 
Britain, including tanks, weapons, transport and supplies, 
amounted to more than 1,500 tons, On this oceasion each t 
towed two gliders, 

The landings were completely 
Sixth Airborne Division was one of the spearheads of the Second 
Army's advance through North-W Germany 

The last airborne operation in the Western Front was the 
dropping of parachute troops in Northern Hollanit on April 7 
1945 


at 


success and the British 


FIGHTER COMMAND 
Air Defence of Great Britain) 


Tonnage | Aircraft Lost 


nasi | 


2nd TACTICAL AIR FORCE 


lonmage | Aircraft Lost 


61,838 
Bases) 


Tonnage Aircraft Lost 


288 

233 

302 
(100) 

404 279 
(21) 
L411 
Bul 
4,778 
(602) 
5,380 


by Bomber Command aireraft 
Bomber Command 
tonnage show weight of mines 
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THE WORLD'S AIR POWER 


MEDITERRANEAN AND MIDDLE EAST 


Including Dominion and Allied Squadrons Serving with the R.A.F., June, 1940—May, 1945. - 


| 3 Aircraft 
Sorties Tonnage Lost 
— = = poe | — = = — = -— A = - — 
Me | Bomber Als I) oa ; 4 33 
10 rae Ws || Germany (including Austria, Czechoslovakia und Poland)  — Iss 
Constal 1304 | 
Tucticak Reconnaissance) 4 gaa EE MEHR RNPOE "T 
| ‘and Army Cocoperation. | 2442 Other Ocenpied Countri 2,503 
Miscellaneous nm ‘Targets at Sea 22 
W 4,800 z 
mu pner ben | Germany (as nbove) = on 
Coastal 4,845 Other Occupied Countries 12,562 
| "Tactical, Reconnaissance — | akut dS ae 
and Army Co-operation a aeaiia 220 
Misecllaneous E 
1942. | Bomber 19,800 | a - 1,189 
Fighter 79478 j| Germany (as above) - , 
Coastal 11,116 Other Occupied Countries 22,153 
Tactical, Reconnaissance sn RAN ^ 
| and Army Co-operation j 2003 Targets at Bon. 398 
Miscollancous 1,042 
1943 | Bomber 18,68 1| o, 1.349 
Fighter 1075071. j| Germany (as abovo) =. , 
Constal 21644 Other Oceupied Countries 32,148 
Tactical, Reconnaissance), o se i 7 
and Army Co-operation , 081 Targets at Sen 587 
Miscellaneous 
1944 | Bomber Y ws 5: 
| Fighter j| Germany (as abovo) 636 | 1853 
Coastal Other Occupied Countries 58,073 
"Tactical, Reconnaissance "argota at S T 
and Army Co-operation ATHQUE ok Hox 1,133 
Miscellaneous | 
1945 | Bomber t| 38s 1 
Vighter i Germany (as above) 1,715 p. 
Coustal Other Occupied Countries 27,932 
| Tactical, Reconnaissance wj Tare E » 
and Army Co-operation x argete at Sen 158 
Miscellaneous 
m S | 
Bomber I| Go f 
Totals Fighter 53,781) jermany (as above) 2,51 | 
1940 | Coastal 40,570 Other Occupied Countries 55 35 
to1945 | ‘Tactical, Reconnaissanto | 4o; | Targeta at se 155,71 | 5,735 
and Army Co-operation | 77107 B! ma 2,518 
Miscellaneous 


39,728 


(a) Included with fighter. 


Mixeellineous Sor 


include 


Special Duties, General T 


R.A.F. BOMBER COMMAND 


Tonnage of Bombs dropped and number of Sea-Mines laid 


By Category of Target, monthly from September, 1939 to May, 1945 


British Tons (2,240 Ibs.). 


Noeonnaissaneo, Plioto-Ireconnaisnee, Mir/Sea Reseno, ote, 


Airfields | F 
Indust- Trans- and | Specific | Military No. of 
1939 rial Troops&| port- laval Oil | Aircraft | Indust- | Instali- | Mise. | Total | Mines 
Towns Defences, ation | Targets | Targets | Factories| — ries ations | Targets | Tons Laid 
| | | = 
September — | — — [] 6 - 
October | — — — -— — — 
November | -— — — — = — 
December — | — — 35 | 35 az 
l | | 
Total 1939 — — — | 31 | 31 = 
I — n 
1940 | | 
January 1| E s> 1 = 
February — -— => 1 = wj i - 1 = 
March — — — n — 20 = " - 31 = 
April — -— 18 — 76 | — — 18 112 118 
May = 1,245 | — 117 50 | 7 — — 1,668 70 
June zs 621 22 375 | 24 192 - 200 | — 2,300 97 
July =- | = 176 219 488 | 30 x 110 36 
August. = = 97 207 45| 201 — 178 
September = = 1,399 120 184 172 — | ss 
October E e ^l 623 299 275 | — 187 = 100 
November = zw 264 204 231 183 = 96 
December 137 -— 281 88 105 104 = 112 
Total 1940 137 | 1,866 | 2,892 — 1,719 —— 2,49 | 1,085 — 1,037 
1941 | 
January 97 — | 107 372 25 = 19 TU 45 
February 513 | 80 491 | 06 — 66| 1,431 66 
March 716 s 18 687 101 = 06 |  L744 70 
April 972 21 1,035 | 108 — 149 | 2396 129 
May 1,513 = 32 941 59 = u5 | 2846 121 
June 2,138 a 708 85 103 — 317 | 45310 76 
July MB 1,532 901 | 122 = 9| 4384 133 
August Vall 1,874 540 | 144 = 158 | 4,942 sl 
September 9002 708 901 = 80 = 34| 289 101 
October 910 - 1,029 686 — 164 = 5l | 2984 75 
November | 1,062 = = 482 z 38 = 317 1,907 mn 
December 697 = = nol — 8 = 9 1,794 47 
Total 1941 12,339 — 6,169 8,847 576 1,048 — 1,392 | 31,704 | 11,058 
I tons 
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THE BRITISH COMMONWEALT 


| BRITAIN 


R.A.F. BOMBER COMMAND 
Tonnage of Bombs dropped and number of Sea-Mines laid 


continued 


By Category of Target, monthly from September, 1939 to May, 1945 


British ‘Pons (2.240 Ths.) 


Indust- Frans- | \Nirtields & Speeilic — Military No. of 
rial Troops & | port Naval Oil | Aireraft | indust- | Install- | Mise, Total Mines 
‘Towns Defences | ation Turgets | Targets | Factories ries ations | Targets Tons Laid 
1942 a 7 hi oe iP 
January | 
February. 
March 
Gl 
ptember 5 | 
October 
November 
December 
Total 1942 61 | | 9,574— 
| | 6,367 tons 
1943 MS 
January 
February 
March 
April 9,097 
May | 
June t 
July 16,099 
August 15,074 
September 2 670 
October | 
November 
December — — — 7 97 346 11,802 
Total 1943 670 2,878 | 8,787 | 54 1,691 7,019 2,571 2,823 | 157,457 | 13,834 
ma bid i iar Sik: [9,136 tons 
1944 | | | | | 
January 78 | [D] E 212 | 2 1,101 
February | 12 46 | n 12,054 1,661 
March | | 339 l4 206 | 27,008 
April | “| | 380 7 68 | 
May | 4 LASS 5 51 
June 9,720 4406 50 15,907 | 463 
July 0,004 8,847 19 | 24,202 169 | 57,615 
August 10,181 9,915 | 2,543 | 10,376 107 | 05,855 
September | 12,527 3 859 | 461 52,587 
October | | 1,082 — 271 61,204 
November | 5 63 — 119 | 53,022 750 
December | | | 5,100 1,004 - 82 | 49,040 1,160 
Total 1944 9,648 48,043 7,680 61,951 , 2,884 | 525,518 | 17,500 
| | | 13,170 tns. 
1945 | ! 
January EE 1,221 ! 83 
February 5.505 70 
March 4,229 ^ b | 212 
April 7.000 a 4] 104 1,362 
May a"u 83 — 
Total 1945 66,482 26,081 28,102 11,140 47,510 637 1,236 552 4,582 
3,318 tns. 
Grand Total (~430,747 122,532 137,793 | 46,728 97,914 25,977 19,694 ] 64,522 9,137 | 955,044 | 47,307 
Ew sd L hz ] | 33,263 tns. 
MEDITERRANEAN THEATRE OF OPERATIONS 
Tonnage distribution by Type of Target 
Heavy Bombers and Wellingtons only 
British Tons (2.240 Ths.) 
| ol | Military Tonnage 
Plants, | Aircraft Other | Commun Ta si | Targets | Miscell- | Total of 
| Storage | Factor- Industries Airfields | ientions Harbours Army at sea | ancous | Tons Mines 
| Ete ies Support | Laid 
1940 Ig mro | m í | "TIE 
1941 ET 4d ) 368, | 54.2 | 43.5 
42 - 204,0 383.0 
45 40.8 rm | ER 160.7 
1944 i} ud pdt s | ge 49,0 | 478| 2 Im EAT 
1045 2 | | 
Totals 2,831.2 452.3 522.8 13,444.1 24,228.7 14,082.6 341.6 | 646.7  76,485.8 1,734.3 
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THE WORLD'S AIR POWER 


TONNAGE OF BOMBS DROPPED BY BOMBER COMMAND BY CITIES 


Target " 
Berlin 

Essen 
Cologne 
Duisburg 
Hamburg 
Dortmund 
Stuttgart 
Gelsenkirchen 
Mannheim/Ludwigshnven 
Dusseldorf 
Kiel 
Frankfurt. 
Hanover 

Le Havre 
Nuremberg 
Bremen 
Bochum 
Calais 

Brest 
Boulogne 


One of the most important years in tho history of British 
naval aviation came to its end with an announcement of great 
significance, This was the brief statement that. Rear Admiral 
T. H. Troubridge, D.S.0., R.N., had been appointed Fifth Sea 
Lord in succession to Vico-Adnural D, W. Boyd, C.B., C.B.E., 
D.S.C., R.N. 

In quick succession came news of other appointments, and 
honours, Commodore M. S. Slattery, R.N., who had for long 
served as Chief Naval Representative in the Ministry of Aircraft 
Production was promoted Rear Admiral and given an appoint 
ment in the Admiralty as Vice-Controller (Air), which he holds 


in parallel with the position of C.N.R. in M.A.P. 


Rear-Admiral L. D. Mackintosh, who had recently served 
as Captain of the Jmplacable from which he became Assistant 
Chief of Naval Staff (Air), was appointed Flag Officer, Carrier 
raining and Administration, being succeeded as A.C.N.S 
(Air) by Rear-Admiral Charles Lambe, lately Captain of the 
Ilustrious in the British Pacific Fleet 

These appointments carried with them numerous other changes 
in lower ranks, and it is interesting to note that among these 
was the promotion of E. W. Anstice to the rank of Commodore, 
R.N., he having been one of the original naval pilots of the 
1924 course at Netheravon, and in this war commanding officer 
of the port-Carrier Fencer. 

Vice-Admiral Boyd received the honour of the K.C.B. at an 
Investiture held by The King in July, and took up the nppoin 
ment of Admiral (Air)—the first of its kind—with headquarters 
nt Lec-on-Solent after handing over the office of Fifth Sea Lord 
to Rear Admiral Troubridge. 

As Admiral (Air), Sir Denis Boyd takes over and further 
extends work which had been done by the Rear-Admiral, Naval 
Air Stations. 

This change at the top of the naval air arm was the first in- 
dication outwardly of an inner revolution of basic ideas in the 
Navy. The new ideas concern weapons, aircraft, ships and 
ubove all personnel. 

Chief impetus to the advance of the Navy's nir arm has sprung 
from the dynamie influence of Vice-Admiral Boyd who took 
up the dual appointment of Fifth Sen Lord and Chief of Naval 
Air Equipment on January 14, 1943. 


This appointment, as Fifth Sea Lord, had an almost immedinte 
effect on every branch of naval aviation, and it was badly needed 
for especially on the nireraft side the Navy was in the doldrums. 
The Fairey Barracuda torpedo-bomber, designed for 1940, had 
been held back in priority by a Cabinet decision to concentrate 
production on certain specified types of fighters and bombers 
for the R.A.F. so that the main striking force of the naval air 
arm was chiefly the Fairey Swordfish augmented by a few 
squadrons of Fairey Albacore torpedo-bombers (the Albacore 
having gone out of ‘production to give way for a scheduled ap- 
pearance of the Barracuda in 1940). Indeed, one of the most 
stirring production stories of the war concerns the efforts of 


Tons (of 


oth August, 1040 
24/20th May, 1940 
15th May 1940 
10/17th May, 1940 
17/18th May, 1940 
June, 1940 
August, 1940 
May, 1940 
5th June, 1940 
15/16th May, 1940 
12nd July, 1940 
2rd June, 1940 
18/10th May, 1940 
18/10th September, 1940 
S/üth November, 1040 
17/18th May, 1940 
21/22nd June, 1040 
V/4th September, 1040 
28/20th July, 1040 
lith July, 1040 


210165 


14; 
13,440 
vont 


THE NAVAL AIR ARM, 1944-45 


Blackburn Aircraft, Ltd., in building Fairey Swordfish at a new 
factory specially hud down in 1940 as an emergency measure to 
continue the flow of at least some nireraft to the Navy. In 
these dark years of development the Fairey Aviation Co, Ltd. 
continued development progress of the Barracuda and tho new 
Firefly two-seat reconnaissance fighter. 

Admiral Boyd advanced the caso for re-instating the Barracuda 
and Firefly on high priority for production, and both were so 
restored by mid-summer 1943. ‘The original trickle of aircraft, 
inseparable from production of a new type, soon swelled to a 
strong running river, the Firefly especially proving an outstanding 
success, Both these types were officially "released" from a 
thick mist of secrecy in 1944, 

Coupled with the soaring rato of recruitment and aircraft 
production, the ship problem was solved in a typically British 
compromise manner. At the outbreak of war there was with 
the Fleet only one modern aireraft-carrier, but the Naval 
Estimates had covered the building of six successors, — 7Hwuatriou. 
Indomitable, Formidable, Victorious, Implacable and Indefatiqable 

rated as '"Fleet-type carriers.’ — Howev the construction 
and equipment to modern stundards—especially as regards 
radio—of a Fleet carrier takes n long time. The deteriorating 
position, particularly in the Atlantic, in the anti-U-boat war 
had become most serious; so serious indeed that the War 
Cabinet constituted a special U-boat Warfare Committee with, 
significantly, the Minister of Aircraft Production as its head, 

One of the many measures accepted and advanced by this 
committee, and fostered on all sides, was the development. of 
the Escort Carrier, in which a merchant ship hull was to be 
internally adapted with hangar accommodation and aircraft 
facilities and a "roof" put on the hull for use as a flying deck. 
These makeshift carriers, ugly ducklings of the Fleets, turned 
out to be operational swans. More than 40 of these ships, 
together capable of carrying more than 1,000 operational air- 
craft, have already been cited as being with the British Fleet, 
Their successes are World-wide and their influence on the war 
almost inestimable. 

In addition, and as an indication of the desperate demands 
for air cover against submarines, what were termed Macships 
(merchant aircraft carrier ships) were introduced ; “these being 
an even more simplified version of the already utility-only 
Escort classes. 

Although the escort carriers have faced every hazard from 
the North Cape to the Far Eust their losses have been infinitesimal 
though several have been damaged by air and U-boat attacks, 
They have proved a stop-gap of great worth, though there are 
grave limitations to their operational value with a Fleet. 

The net result of these developments was that the Navy, 
despito the loss of the Courageous, Glorious, Hermes, Eagle and 
Ark Royal, had by 1945 augmented its sea-going air fleets to 
the extent of at least 1,500 aircraft—and probably many more. 
In June, 1945 Furious was officially announced as released 
from operational duty, 


H.M.S. Victorious, a large Fleet-Carrier which saw action in Home, Atlantic, Indian and Pacific waters. 


Dates of First and Last Aftacks 


2]st April, 1045. 
lith March, 1945. 
tnd March, 1945. 
21/22nd February, 
17/18th April, 1945 
29th March. 1945 
7/18th March, 1945 
24th March, 1945. 
17/18th March, 104 
23rd February, 1945. 
2/3rd May, 19 
13/14th March, 1945 
20/30th March, 1945. 
11th September, 1944 
llth April, 1945. 
22/23rd April, 1045 
rd March, 1946, 
eptember, 1944. 
ith September, 1044. 
17th § ver, 1944 


1945, 


On the aircraft side, the technical advance has likewise be 
marked. From decks where once no more than a slow biplane 
could be contemplated, fast fighters (Seafire, Helleat, Wildcat 
Corsair), the two-seat Firefly (successor to the Fulmar) and hea 
torpedo-bombers (Barracuda and Avenger) are now operated 
Though obsolete in design before 1939, in the sixth year of war 
Swordfish continues on operational duty. 

Yet another change concerns tho introduction of rocket 
These havo been adapted for accelerating take-off from the deck 
of a carrier and as the motive force in rocket projectiles. The 
Firefly, Barracuda and Swordfish have all been officially cited 
during the past year as being armed with rockets, though attack: 
of this kind were used by the naval air arm in the Atlantic a 
long ago as early 1943. Moreover, the fighters such as the Sea 
fire have been nominated as able to carry heavy bombs, thus 
following tho R.A.F. practice of making a good aeroplane int 
a better by increasing its flexibility of employment in war. 

By January, 1 the first Barracudas were embarked ir 
Illustrious which was then planned for action in the Mediter. 
ranean, By late Summer several Barracuda squadrons had b 
embarked in ships off Malta and were waiting for the signal t 
attack the Italian Fleet. The enemy, however, pusillanimously 
capitulated and the glorious opportunity for a Barracuda debut 
in force and reminiscent of the attack at Taranto vanished. 
Thus deprived of its targets, the Barracuda still remained on 
the secret list. 

In fact the Barracuda had what might be termed a double 
debut. On April 3, 1944, the 45,000-ton German battleship 
Tirpitz was the target for a surprise attack by squadrons of 
Barracudas which, with fighter escort, made dive-bomb attacks 
and secured numerous hits, Though much damage was don 
superficially, the Z'irpitz was not sunk. Its second appearanc 
in the headlines came shortly after, on April 19, when a Barracuda 
force attacked Sabang in Northern Sumatra, without loss. 


Barracuda 
squadrons, with fighter protection, struck at two enemy convoys 
off Kristiansund (Norway) on May 6, 1944, with full 
Two weeks later, naval Helleat squadrons armed with bom 
and escorted by purely fighter Wildeats und Helleats, struck at 


These initial successes were followed up closely 


numerous shore installations on the Norweginn coast und hit 
ships, oil tanks and the fish oil factory at Statlindet. This was 
done despite enemy interception and without damage to our 


warships. 

Withont mentioning exact 
gave detinls of a suc 
from the escort-carrier Chaser played an important part, it 
Wildcat fighters shooting down e lisent: 
Close-range attacks on U-boats made by 


Adimiralty 


dates, on May 19 the 


ssful convoy to Russia in whieh wrer 


y reconnaissance 


were successfully 


Two U-boats were sunk and more 


Swordfish u «d severely 
The assanlt on enemy ships and installations. by British 
carrier aircraft continued, the sixth im the series in northern 


waters being mounted on June 1. Three supply ships were bit 
with bombs and four escort vessels raked with gun and canno: 
fire, The attacks were widespread and were made with aircraft 
from the carriers Victorious, Furious, Searcher, Emperor, L 
Fencer, and Striker—an indication of the guthering forces at sea 

Meanwhile, Sea Hurricanes operating from the Nanana w 
intereepting and shooting down long-range re 
craft far out in the Atlantic, their protection 
being inestimable. 

The naval air arm also took part in the D-Day landings 
Normandy (June 6, 1944), One naval wing Ilew 430 sorties or 
D-Day alone, and 8 days later had completed 1,248 hours tlying 
Outside the mouth of the English Channel aireraft-carriers wer 
diligently on patrol watching for possible U-boats 

Public interest in the progress of the Normandy 
obscured the fact of another successful Russian convey, 


onnalssance nir 
to the 


convoys 


landings 
of whi 
tlotails were given on June 24 British naval 
carriers Tracker and slctirity not only sank U 
of attacking aireratt, these | successes 
Avenger and Wildeat aircraft 

Meanwhile the pace in Par Bast attacks was quickening. | 
the first week of July, 1044, the Eastern Fleet raided Sourabas 
Corsairs delivering a hitaml run attack on dap protective 
fields, leaving aircraft blazing on all sudes and sinking a s 
transport ship. ‘This was followed by a parallel rant on the 


aircraft from t 
boats but fougt 
Nwont 


going to 
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se-hekt base at Port Hair in the Andaman Islands, ground 
ind transport of all categories being shot up. On 
attack by battleships, eruisers and destroyers 
aireraft. — Port. Ishur 
attack nireraft 
could 


v full-scale 


supported by British carrier 
dly battered, and a formation of enemy 
by defending fighters before it 


shot out of the sky 
ve Fleet 

the other side of the World naval aircraft attacked ground 
Alesund and Kristiansund on August 12, 1944, 
Me 110 fighters on the ground at Gossen, 
oy and sinking two of three armed 


lations at 
ticular destroyt 
udio-loeation stations at. Ley 


s in tho same area 


Early in September the 


Admiralty saw fit to release first 
nformation on the Seatiro IH (the folding-wing naval version 
of the Spitfire Phe engineering feat of "cutting" the canti- 
lever wing of a Spitfire to permit folding must stand as a triumph 
the Supermarme designers. Though in service im large 

mbers long before, the Seatire LL made its operational debut 
n D-Day, operating from land Shortly afterwards 
Seufire II's were prime operators from escort-carriers in the 
andings m the South of France. 

X series of strikes Which was to culminate im the sinking of 
the Tirpitz by R.A.F. Lancasters was then staged. In each 
of these enemy ships were sunk and, in particular, radar ground 


buses. 


stations used to warn the enemy of approaching aircraft were 
wrecked. These attacks also got the enemy “‘jumpy"' and caused 
the Tirpitz to be moved nearer to German bases—and nearer 
for the attacking Lancasters on November 12, 1944. On Sept 
ember 5, it was announced that over a period of days several 
strikes had been made against the 7'irpitz at Alten Fjord and 
in the Hammerfest area, the attacks being made by Barracudas, 
Helleats, Seafires and Corsairs, and on September 12 aircraft from 
the Furious and Trumpeter ed on the good work off Stat- 
landet 

On September 15, R.A.F. Lancasters attacked the Tirpitz 
vith 12,000-lb. bombs, and one direct hit was claimed. At 
least, the damage caused the ship to be moved and another 
12.000-Ib. Lancaster attack was made on September 29—again 
with a claim of one direct hit. The 7'irpitz was now at Tromso 
and, in part as a diversionary raid and in part to continue ground 
levastation, British carrier aircraft: made attacks at Bode, 
sinking six ships and causing a U-boat to run ashore. In a 
follow-up raid they sank 19 ships by cannon fire and bombs, 
as well as wrecking radar and other installations and laying 
mines by night. Thus cornered the 7'irpitz waited her inevitable 
fate, and on November 12, 1944 the R.A.F. completed the job 
which had begun in March, 1942, when a flight of 12 Albacores 
had attacked with small bombs without visible damage to the 
enemy 

This major sea defeat by air forces did not result in a relax- 
ation of the stranglehold placed on Norwegian sea movements 
by the aireraft-carriers; On November 15, Wildcats from the 
Purauer successfully bombed shore installations. 

By now first details of the Fairey Firefly two-seat reconn 
ance fighter had been made known, though this aircraft had 
already figured conspicuously in many attacks on ground install 
ations along the Norwegian littoral. Details were announced 
on December 1, 1944, of a series of attacks in which, flying 
through snowstorms and in atrocious Arctic weather, Barracuda 
Firefly and Seafire aircraft with the Home Fleet made attacks 
on convoys off Mosjoen and Rorvik, Central Norway. Another 
series of attacks made with Firefly and Wildcat fighters on 
supply convoys near Haugesund was successfully completed 
in appalling weather without loss of more than one aircraft 
To round off the year concerning Norway, bombs, rockets and 
cannon fire were used to deal with two convoys off Statlandet by 
aircraft from the 


small carriers Navrana and Campania 
Most of the Russian convoy actions off Norway were running 
actions covering several consecutive days. hus, operating 
daringly close inshore on January 12, near Egersund Harbour 
u cruiser force with the escort carriers Premier and Trumpeter 
ade night nireraft and gunnery attacks on a defended convoy 
à month later aircraft from Campania and Nairana fought à 
seven-day battle in blinding snowstorms and blizzards of gale 
force and with visibility down to 1,000 yards, U-boats and 
enemy aircraft made repeated attempts to ‘attack, but achieved 
only near misses for the loss of two 1 al aircraft 
Yet another importi hi at the end 
f Mareh, 1045 l'orpedo-bonmbers and U-boats attacked in 
trength, but more than 949; of the convoy got through the 
2,000 mile journey safely, escorted by aircraft from the Campania 
Almost immediately afterwards (on April 1, 1045) 
form the Searcher, Queen, Nuirana and Puncher t n series 
f raids to cover the leads in Trondheim and Aalesund area 
three intercepting Me 1098 being destroyed by Wildeat fighter 


boats and seve 
it convoy was fought thre 


And so the grim story went fearlessly on, with the balance 
weess heavily in favour of the carrier aircraft 

lo switeh to warmer climes, important naval air actions 
ere taking place in the Mediterranean. Here the escort 


had not acquired a good reputation, for at the Salerno 


landings in windless conditions of flat calm they had not sufficient 


peed to make deck flying as straightforward as it ean be and had 
at full speed for Jong periods, rapidly exhausted their oil fuel 


Phere had been many crashed aircraft in these conditions and 
though the task of Salerno had been successfully eompleted the 
percenta e loss in naval aircraft had been high 

It wax agam che Mediterranean Sumner. when, following 
cee in Normandy, landings in the South of Franco were 


cheduled, For these a force of some 300 warships hud been 


mustered, ranging from the battleship Ramillies to gunboats, 
from corvettes to minesweept und including seven British 
carriers under the command of Rear-\dmiral Troubridge. 


In view of the Salerno naval aircraft story it may be well to 
tate the facts of the successful landings in the South of France 
operating were the Emperor, Khedive, Searcher, 
Mttacker, Hunter and Stalker, The uircraft undertook 
full-scale air co-operation and attack support. On an averag 
luring the period August 15 to 23, one aircraft took off every 
Each pilot flew an average 
nce flown was 275,005 miles 
and the naval air action 


The carriers 


P'ursuer, 


x minutes between dawn and dusk 
2,300 miles and the total dist 
The landings were an unqualifies 
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Sata 


to the Far Eastern Theatre of Operations. 


The Escort Carrier Atheling of the *'Ruler" Class of fourteen ships built in the United States for the Royal Navy. 


was described by the 
perfection 

As it has long been a theory that naval aircraft must be 
"inferior" to land-based, and as these attacks were made well 


American General present as “a model of 


within the range of German and Italian air squadrons, tho 
results elnimed are not without interest, Officially nominated 
s being "conservative," the results nre given as :—Motor 


ransport 160 destroyed, 190 damaged ; Rail trucks 64 destroyed, 
83 damaged; Armoured vehicles 4 destroyed, 18 damaged ; 
Bridges 4 destroyed, 5 damaged; Roads cut 18; Railways cut 
14; Military installations direct hits; Ships sunk 7, These 
results, quite apart from reconnaissance sorties of the utmost 
value, were obtnined by Seafire, Helleat and Wildent fighters 
In the Far East, April, 1944, almost regular monthly 
attacks have been made nguinst Japanose-held bases, as well 
patrols against submarines und enemy shipping 
Attacks included Sabang (2), Sourabaya, Andaman Islands, 
Indiaroeng, Emmahaven, Sigh, Nicobar Ishinds, and the sinking 
of six ships in Nancouvry Island, Many of these actions were 
not disclosed in detail by the Admuralty or oven mentioned at 
all nt the time, ance security declined to satisfy Japanese broad 
custs which sought information 
February 5, 1945, details 
series of inportant attacks on Japanese oil refineri¢ 
extending from 20 December, 1944 
aimed to knock-out the oil plants at I 
1 of nll aviation fuel used by the 
Bombs and rockets were 


since 


as constant 


reloased of a 
m Sumatra, 
onwards, The 
ingkalan-Brandan where 
was produced 


However, on were 


attacks 


18 npunese 


usel with outstanding suecess. The 


uttacks were mounted from the Fleet carriers /Iustrious, Victor 
ious, Indomitable and Indefatigable. Tho first. three of these 
are of the order of 23,000 tons, but the Zndefatigable (with her 


in the neighbour 
more 


ister-ship the Zmplacahle) is officially listed as 
hood of 30,000 tons 
than 30 knot 
carrier m the 
uviutors) she ideas 
purticulurly for maintenance of aireraft and erew 
Phe Sumatra attacks were followed up by two days of heavy 
British nir attacks on the Sakishima islands of Miyako ant 
Ishigaki, from which interference might have been made to the 
US. landings on Okmawa, Seafires, Helleats, Corsairs and 
Avengers ran à shuttle service to attack Japanese ground install 
ations and airfields and also kept à standing patrol over the 
British warships of the Pueifie. Fleet 
lays before, in the Indian Ocean some 11 duys of hard 
flying by the naval air arm had wound up the assault on the 
Arakan Islands, which included the oceupation of Ramree and 
Cheduba islands—the latter being a 100%, naval party 
nth's combat period off the Sakushimu Islands, 
170 miles South of Okinawa, seven ships of the British Pacifi 


and with a speed of ‘considerably 
Phe Andefatigable is the first four-serew uireraft 
Royal Navy inter to 
incorporates internally 
comfort. 


and. (perhaps of more 


many advanced 


Iwo 


Over à two i 


Fleet, including the aircraft-carriers Zndefatigable and Victorious, 
were hit hy Japanese “suicide” nireraft, but no ship was put 
ont of netion and all continued normally within two hours ot 


the attieks. 

In the heavy attacks on the Japane 
‘Third Fleet and ships of the British ifie. Fleet serving under 
the unified command of Admiral Nimitz, U.S.N., the British 
Carrier Force commanded by Viee-Admiral Phillip Vian con 
tributed its quota of aireraft to the iir forees engaged, During 
the week ending July 21, 1945, British and U.S. naval aircraft 


mainland by the U 


The Escort Carrier Chaser seen from an aircraft which has just 
taken off. 
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ts on the Japanese east const deste 
3? 


attacking ta 
damaged 128 ships and 92 mreraft In 22 days nt l p 
ships and 1,257 nireraft were put out of on by the U. 
Third Fleet and units of the British Pacific pot, 

In an attuck on the Tokyo area on July 30, British naval 
nireraft sank a destroyer und three other ships, while 33 ships 
were hit, some being heavily damaged. In the combined British 
and U.S. assuult 89 Japanese vessels were destroyed or damaged 
and 178 aireraft were shot down 

In the last 42 days of the war in the Pacitie the British Aireraft 
Carrier Force was responsible for the destruction of 148 enemy 
aircraft, with a further 199 damaged, It sank 9 combatant 
and 99 non-combatant ships and damaged 21. combatant and 
IS non-combatant vessels. 

When the “cease fire" in the Pacific was sounded on August 
14, the British and U.S, Fleets were cruising 100 miles off the 
Japanese const and carrier uireraft were on their way to Tokyo 
The aircraft, after dropping their bombs in the sea, returned 
to their carriers. 

Details of a new class of Light Fleet Carrier were announced 
on September 1, ‘This type of carrier is virtually a scaled-down 
version of the larger Fleet Carrier with a displacement of 14,000 


tons, a designed speed of 25 knots and accommodation for 33 
aircraft, Four units of this class,—Colosaus, Glory, Venerable 
and Vengeance—served with the British Pacific Fleet. Tt was 
on the deck of the Glory, lying off Rabaul, New Britain, that 


the surrender of the Japanese forces in the South-West Pacific 
(d on September 6, 1943. The 
been followed hy “Majestic Class of similar. charneteristies 
but embodying various improvements, In addition. to the 
Majestic the following ships m this Class have been launched 
Hercules, Leviathan and Powerful 
These operations in the Far East stress the point. of spares 
and maintenance far from home supply sources, The corosion 
problem was particularly acute m Ceylon where the sen breezes 
carried acids of such. virility that in w few hours they would 
corode the finest steel and rendered useless valuable aircraft 
unless they had been carefully tended and greased in advance 
Since Ceylon, the base of the Enst Indies Fleet, and Sydney, 
the base of the British Pacifie Fleet, were many hundred of miles 
from the scenes of many a new class of ship—Fleet 
Train—was introduced to with running This 
type of ship as virtually an aeronautienl floating workshop and 
camp follower” to the aircraft 


Colossus" Class has 


was sig 


actions 

cope repairs. 
has proved of immense value as a 
carrier fleets. 

These actions and the review of the development of the naval 
air arm indicate the powerful influence the aireraft-carrier is 
likely to exert on all future naval action 

This article may well conclude with the significant) words 
spoken by Vice-Admiral Sir Denis Boyd im an address to naval 
air apprentices The main striking power of the Navy is its 
aircraft, The whole future of the Navy lies in its correct assimil- 
ation of the lessons of war, Our aircraft will in future be com- 
parable to anything of their size that flies. "Phe air is the back- 
ground to your lives, 

‘These words, coming from the man who was Fifth Sea Lord 
during the Years of Endurance, must be regarded us a signpost 
to an ascendant future and imply a new determination in the 
highest quarters to master the hazards of the air. as for so many 
have the peris ob thy nwl overcome, 


BLH. 


venturi sen been Taret 


In 1934 the Government of Southern Rhodesia formed the 
nucleus of an Air Section of the Permanent Staff Corps and six 
recruits were sent to Great Britain for a course of technical 
training with the Royal Air Force. 1n the following year two 
R.A.F. officers were seconded for duty with the Air Section 
On the outbreak of War in September, 34, the Government 
offered to bring the air unit up to the strength of a full squadron, 
to man two more squadrons and maintain them in the field with 
the R.A.F. on any front, This offer was accepted by the British 
Government and the first Rhodesian Squadron was despatched 
to serve with the R.A F., Middle Bast Command 

Meanwhile Southern Rhodesin became a partner in the British 
Empire Air Training Scheme and formed the Rhodesian Air 
Training Group to train personnel exclusively for the R.A.F 

The Air Oficer Commanding, Southern Rhodesian Air 
‘Training Group, is Air Vice-Marshal C. W. Meredith, C.B.E., 
A.F.C. 

The Minister for Air is Colonel Sir E. Guest 

For the year 1944-45 Southern Rhodesia had an estimated 
expenditure of 3,410,282 for military, air and pohee services 


OPERATIONS 
ont of a total white population of 70.000, 
ithern Rhodesinns serving with the Army 
al Air Force. Of this number, some 2,000 were with 


serving in three Southern Rhodesian squadrons and 
R.A.F 


By April, 
there were 
and the Re 
the R.A.F 


in all Commands of the 


THE ROYAL INDIAN AIR FORCE 
Phe Vndinn Air Foree was constituted with effeet from October 
N, HERZ, by the Governor-General in Counei in pursuaneec of the 
Indian Air Force Act, 1932. "The first flight of No. 1 Squadron 
of the Indian Air Force was formed on April 1, 1033. In Marel 
1045, Hix Majesty the King approved the designation “Royal 
Indian Air 


Force 


The Escort Carrier Searcher, one of many which played a vitally important part in the protection of Russian and 
trans-Atlantic convoys. 


During the most critical period of the Battle of the Atlantic a number of British merchant ships were provided with 


flying decks to provide air cover to the convoys in which they sailed, 
Macships, combined the functions of laden merchantmen and aircraft-carriers. 


These ships, known as Merchant Aircraft-carriers or 
The illustration above shows the 


Macship Empire McColl. 


SOUTHERN RHODESIA 


Rhodesin had two squadrons operating on the Western Front 
No. 44 Squadron —whieh was the first squadron m the R.A 
to be equipped with Lancaster bombers—and No. 266 Squadron 
equipped with Typhoons. Both squadrons played a full part in 
all RAF. operations preceding and during the liberation of 
Europe. 

In the Middle ast a third Rhodesin squadron, No. 237. 
equipped with Spitfires. served with the First Tactical Air Fore 
throughout the Italum campaign and covered the Alhed landings 
in Southern Franee im August. 1944. ‘Phos squadron, formerly No 
1 (Rhodesin) Squadron, was the first Dominion squadron in. the 
field when the War broke out Tt was at its station at Nairobi 
two days before the outbreak of the War on Sept. 3, 1039 

In September, 1944, a gold cup bearing the inscription “To 
the Southern Rhodesian Air Force from the Royal Air Force as 
a token of comradeship and esteem’ was flown from Great 
Batun to Southern Rhodes 


TRAINING 

Sonthern Hliodesi s greatest contribution to the War was its 
irn organization Che Southern Rhodesian Air Traming 
oup was the first to open an Elementary. Flying Training 
School wiler the British Commonwealth Air Training Plan—in 
May, 1940. ‘The Group was also the first to turn out trained 
pilots and the first to complete its scheme 

he organal scheme was greatly expanded and men from the 
United Kingdom, African. Colonies and ‘Territories, the Belgian 


INDIA 


By the middle of 1044. the strength of the Indum Air Moree 
had grown to about 30,000 compared with 200 in 1939, By the 
end of 1044 there were 10 squadrons and in addition a number o 
Indian Air Porce ground and flying crews were serving with the 
Royal Aw Force in the Eastern Air Command to gain experience. 


During. 144 a number of Indian pilots served with R.A 
Fighter Co! 


mind in operations over Europe and at least. on 


Congo, Australian, and from the Middle E: 
were triuned in Rhodesin 

Vowards the end of 1944 a mimber of the tuuning station 
were closed down when the need for air crew members was n 
duced 

The Colony contributed {800,000 a year to the general vos 
of the Air Traming Group and also bore the cost of the Heal 
quarters staff, maintenance, camps and aerodromes. 


THE RHODESIAN AIR ASKARI CORPS 
lhe Rhodesian Air Askari Corps consists almost entirely ¢ 
native personnel and has two branches: a labour division whic 
is responsible for all labour duties required on Air Force station 
in the Colony, and Askaris, who are armed and carry out guan! 


st and Allied Nation 


and defence duties at all aerodromes and Air Force Stations 
AIR TRAINING CORPS 
\n Air Training Corps on the lines of the British organizati 


was formed m 1941 under the supervision of Wing Command 
Lord Douglas Hamilton, of the Rhodesian Air Training Grou 


SOUTHERN RHODESIAN WOMEN’S AUXILIARY AIR 
SERVICES 
Phe Southern Rhodesia Women's Auxiliary Air Services we 
formed on June 1, 1941, as an independent organizati 
administered on n full-time basis by the Departments of Air 
The S R.W, A8. is employed only in the Colony, has 19 trad 
and some 500 members, 


pilot served with the Pathfinder Foree of Bomber Con 
In addition, several Armament oficers of the Indian Aw è 
completed courses in Great Britain before becoming msti 
with the Indian Air Force. 

The first Distinguished Service Order to be awarded an u 
of the Indian Air Force was won in March, 144 by Se 
Leader Mehar Singh who commanded an. Imbhan Wr. ! 
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Hurricane squadron on the Arakan front. "Phe first Indian Air 
Force officer to command an operational station. was Wing 
Command Mukerjee who was appointed to command a 
station at Kohat during 1944. 

Tn 1944 the Indian Air Foree had more squadrons serving on 
operations than ever before. The first. squadron went mto 
action on the Burma front in November, 1943, and was followed 
at regular intervals by other squadrons. Throughout the whole 
of the Army operations on the Amkan front Hurricane. and 
Vengeance squadrons of the LAP. served with the Third Tactical 
Mir. Foree and supported the Hth Army by dive bombing and 
strafing enemy troops, communications, supphes and «dumps, 
In addition a Hurricane squadron on this front operated on tact 
wal and photographie reconnaissance duties, strafing, and 
numerous secret operational missions which ranged from dropping 
medical supplies to delivering otlieil instrnctions to army umts 
surrounded by the enemy 


One Indum squadron, on its second tour of operations in the 
Burma theatre, flew 3.360 sorties and a total of 4,000 operational 
hours between February and. December, 1944. Another squad- 
ron operating from a forward position on the Assam front had a 
record of 98.5. serviceability for the month of July, 1944, the 
highest in the Third Tactical Air Force. squadrons 
of the TAFE. flew on both day and night duties 


Towards the end of 1/144 the lust Spitfire sywadron of the Indian 
Mir Foree went into action on the Arikan front. 

Indian Air Force squadrons in the Burma theatre were con- 
gratulated on several occasions by the Army for their close 
support work and by the Third Tactical Air Force. 

ln addition to the Burma theatre, squadrons of the I.A.F. 
vontmued to serve throughout the war on the North-West 
Frontier and to patrol the Indian coasts. 
rly in 0945. His Majesty The King approved the formation 
of wn Indian. Parachute Regiment. Training of the nucleus of 
the Regiment had begun in. 1942 with the R.A.F. 

The Indian Government has announced that it is their 
intention to nuantam the R.LA.F. at an initial peacetime 


strength of ten squadrons, plus the necessary training and other 
ancillary units required to provide a fully balanced force, It 
is emphasised that this in only an initial minimum strength 
which will be expanded as rapidly as conditions permit and as 
personnel becomes availible. 

As a first step towards meeting anticipated requirements of 
regular oflicers for the R,LA.F,, the Government of India decided, 
before the war with Japan was over, to grant a number of Govern- 
ment conunissions to Indian officers serving in the Air Force. 
At the time this decision was made the number of stich com- 
missions to be granted was determined at ninety 


TRAINING 

During 144-45 there was a total of some 104 Indian Air Force 
establishments in India. Flying training continued on an in- 
creased seale, the Fairchild Cornell trainer being added to the 
D.H. Moth and North American Harvard types already in 
servico, 

During the 12 months to July, 1944 the technical side of the 
Air Foree expanded some 600 per cent, and in order to bring the 
technieal and non-combnatant sections up to strength a number 
of men training for the Army was diverted to the Indian Air 
Fore Altogether there were 17 technical and non-technical 
trainin hools for trades in the Indian Air Force at which more 
than 50 per cent. of the instructors were Indian. 

In January, 1945, à display flight of the Indian Air Force was 
formed to stimulate publie interest in the Air For 
assist recruiting. The flight, equipped with Cornell a 
enne iireraft. made n tour of Northern India, 

Combined traming centres for the Indian Air Force, Army 
and Navy were set up during 1944 on the consts of India for 
special training in amphibious warfare. 

By the beginning of 145 the scheme covered all the 19 Indian 
universities, including three universities in Indian States. In 
wildition to. receiving. instruction in ground subjects students 
were also given at feast three hours. fying experience during 
them course, 


In 1944 a scheme for giving pre-entry training facilities wns 
introduced at certain publie and secondary schools by the forma 
tion of special “nir classes" to encourage nir-mindedness 
first part of the scheme was to be limited to a small number of 
schools in the provincial enpitals and Indian States, but if success 
ful the scheme was to be extended to one school in ench of the 
principal cities in India, 


AIR TRAINING CORPS 

An Air Training Corps Scheme was approved for the Univers- 
ities of India and inaugurated in January, 1943, at Aligarh 
University. The scheme is designed to assist young students 
who may consider entering the technical or clerical trade groups 
of the Indian Air Force by giving them a course of preliminary 
training in subjects they would be required to learn on joining the 
Service. 

The course consists of three months’ training on technical 
and non-technical Air Force subjects and is an optional subject 
added to the normal university curriculum. The syllabus in- 
cludes an initial course to give preliminary instruction in service 
organization and other general matters, followed by an element- 
ary course divided into technical and non-technical subjects 
according to the branch of the service the student intends to 
enter. ‘Trainees who complete the course successfully are award- 
ed a diploma similar to the British Air Training Corps certificate. 

Uniforms and distinctive. badges are provided for students 
taking the course and during training they are paid Rs20 a month. 


THE WOMEN'S AUXILIARY CORPS (India) 


The Women's Auxiliary Corps (Indin) was formed in 1943 and 
consists of Army, Navy and Air Foree Wings comprised of 
women of Indian and various nationalities, In 1044 the Air 
Force Wing of the W.A.C. (D) was employed with the Royal Air 
Force on plotting and photographie duties, among others. Early 
in 1945 the first course for advanced training for the W.A.C. (1) 
was opened at the Staff College, Quetta, and permission was 
given for the members of the W.A.C, (1) to serve outside India, 


2—THE SELF-GOVERNING DOMINIONS 


THE ROYAL CANADIAN AIR FORCE. 

The Royal Canadian Air Force is administered by the Depart- 
ment of National Defence, Canada, th 
National Defence for Air, who is adv. 
consisting of the following members :— 


THE CANADIAN AIR COUNCIL 

ue Minister for Air, Hon. Colin Gibson, M. K.C, V.D, 

The Deputy Air Minister, Mr. H. F. Gordon. 

Chief of the Air Staff, Air Marshal R. Leckie, C. 
D.S.C., D.F.C. 

Air Member for Personnel, Air Commodore H, L. Campbell, 
CRE. (effective 15th April, 194 

Air Member for Training, Air 
Niverville, C.B. 

Vir. Member for Air Staff, Air Viee-Marshal W. A. 


B., D.S.O., 


A, de 


Curtis, 


El 


OPERATIONAL COMMANDS 
Eastern Air Command, Halifax, Nova Scotia. 
Aw Officer Commandingan-Chief : Air Vice-Marshal A. L. 
Morfee, C. B.E. 
Western Air Command, Victoria, British Columbia 
ae Officer Commanding: Air Vice-Marshal F 
CB. 
North Western Air Command, Edmonton, Alberta. 
Air Officer Commanding: Air Vice-Marsho! T A, Lawrence. 
AIR COMMANDS 
No, 1 Air Command, Trenton, Ontario. 
an Officer Commanding: Air Vice-Marshal A, Raymond, 
C.B.E. 
No. 2 Air Command, Winnipeg, Manitoba. 
Air Officer Commanding: Air Vice-Marshal K, M. Guthrie, 


V. Heakes, 


Air Officer Cotmmanding-in-Chief, R.C.A.F. Overseus 
(with headquarters in the United Kingdom) is Air Marshal 
U. O. Johnson, C.B., M.C., and the Deputy A.O.C.-in-C. is Air 
Commodore €. R. Slemon, C,B.E. 

Tho Canadian Air Att in Washington is Group Captain 

H. Smith, O.B,E, Air Viee-Marshnl V. G. Walsh, OBE, is 
GC.A.F. member of the Permanent Joint, Defence Board in 
Washington. 

‘The strength of the Royal CanadianAir Force in 1044 numbered 
202,000 compared with 4,000 before tho War, The total strength 
overseas amounted to some 100,000 und the greater proportion 
of Canadian air-crews overseas was lent to the Royal Air Force 
ns there were not enough Royal Canadian Air Force squadrons 
to absorb them all. More than one-fifth of the air-crews of 
Royal Air Force were Canadiun and some 45 per cent, of 
strength of Royal Air Force radio mechanics were Canadian, 
The Canadian Government bears the entire cost of pay, allow 
ances, maintenance and equipment of all Royal Canadian Air 
Force squadrons operating overseas and the pay, allowances 
and maintenance of all R.C.A.F, personnol in the Royal Air 
Force. 


THE DOMINION OF CANADA 


The Canadian Air Estimates for 19. 
nearly $1,400,000,000 of which about $48,000,000 was recover- 
ablo from Great Britain, Australin and New Zealand in 
respect of pay fur Royal Vir Foree personnel amd. for the 
traning of Commonwealth air erews in Canada. — "Phe 


maintenance of Canadian squadrons overseas was estimated as 
$345,000,000, some $13,000,000 more than for 1034-1944, 
Total estimated expenditure from September, 1939 to March 
31, 1945 wns: 
RCAF. oversens operations 
Western Hemisphere operations 
BGA, 


-1945 provided for 


S910,819,! 
5903,03 
51,635,40. 


Total $3,509,281,285 


In 1944 the Royal Canadian Navy took over two aircraft. 
carriers from the Royal Navy. Flying personnel on these car- 
riers were British but in September, 1944, tho first four Canadian 
naval officers to take air training for eventual service with 
nadian nireraft-carriers, graduated from a Service Flying 
Training School in € After further advanced training 
in the United Kingdom theso officers were to serve with tho 
Royal Navy, subject to recall by the Royal Canadian Navy. 
At that time there was a total of 31 such officers undergoing 
training in Canada for aireraft-carrior duties. 


R.C.A.F. ACTIVITIES AT HOME 


The functions of the operational commands in Canada aro 
tho air defence of Canada and co-operation with Great Britain 
in convoy protection. Throughout the year R.C.A.F, Liberator 
squadrons und squadrons of Canso flying-boats (Canadian-built 
Catalina flying boats) of Eastern Air Command patrolled the 
„atlantice and operated betwee Canada and Iceland, whilo 
Western Air Command patrolled and kept watch on the Pacific 
const, 

On June 1, 1944, n new Canadian Home Command was estab- 
lished, the North-West Air Command, with headquarters ut 
Edmonton. Its principal responsibility is the control and 
operation of the North-West Staging Route, the chain of aero- 
dromes and intermediate airfields stretching from Edmonton 
to the Yukon and Alaska, ‘The geographical boundaries of 
this new Command stretch from Edmonton to the Aretic Ocean, 
thence along the seaboard to the international boundary with 
Alaska and British Columbia and southwards along the British 
Columbin-Alberta highway. 

The North-West Staging Route hud previously been controlled 
by No. 2 Wing of the Western Air Command but the developmont. 
of the route, with its strategie and international implications 
arising from its extensive use by the United States and Russia, 
made necessary tho establishment of a new command, 

On August 1, 1044, the Canadian Government announced 
that arrangements had been made for the reimbursment of the 
United States for all expenditure on air bases made by that 
country in Canada during the War which were of permanent 
value. This consisted mainly of airfields which had been con- 
structed by both Canadian and United States funds across Canada 
in connection with the ferry routes to Europe and Russia. 

The North-East Staging Route, which was revealed for the 
first time when tho new arrangement was announced, was 
established to roliove tho pressuro on the forry route from Gander, 


Goose Bay, to which Canada was given a 99 year lease by New- 
foundland, became the second great base for the ferrying of 
uireraft and was used by the R.C.A.F, R.A.F. and United 
States forces, 

After the entry of the United States into tho War on December 
7, 1941, another route was built with shorter stages. "This 
stretched from Tho Pas and Churchill, Manitoba, to Southampton 
Island, N.W. Territories, Frobisher Bay, Baffin Island, Green- 
land and Iceland, with another route from the United States 
by way of Ontario and Quebec to Frobisher. The Hudson's 
Buy leg (via Churchill) of the Nortli-Enst. route was not used 
to the extent anticipated. but constrüction OF these bases conie 
pleted an interloekinjg network of more than 300 airfields across 
Canada. 

Under the arnimgement of HHA, Canada will own all these buses 
and will pay the following amounts for construction m Canadi 
by the United States i Dollurs 

North-West Staging Route h ‘ 
MM 


(neluding contracts not completed) 
Vhiht Strips along the Alaska Highway 
Might Strips along the Mackenzie Riy 
Hudsons Bay Route 
Airfield at Mingan, Quebre 
\irfield at Goose Bay. Labrador 

telephone- telegraph —telety pe 
Edmonton to Asaka boundary 


line from 


Total . 
Costs ineurred by Canada. on United. States 
Comida will assume are 


which 


account 


Canadian Dollars 

SIS 00,034. 
1,200,010 
"n0, GNU. 


North-West Staging Route 
Hudson's Bay Route 
Mirfield at Goose Bay, 


Labrador 


SZU 00,043 
HO for a projected 


Votal 

In auldition Canada: will. pay SA 

neprovement on. the North-West Stagmg Route. Canadas 

total expenditures on war-time developments in the North-East 
and North-West alone amount to about $20,000,000, 


The Directorate of Air Transport Command 

ONicer Commanding > Group Captum L. Leigh, O.B. 

At the end of 1043. transport activities of the RCA.F. in 
Canada and overseas had expanded to such an extent that a 
Directorate of Air wusport Command was formed under which 
WIL RCL, air service activities have been centralised, 

"Ihe first heavy transport squadron of the RCAF. was formed 
in January, 1043, to fly supplies from Moncton, N.B, to Goose 
Bay, Labrador. In January and February, 1944, this squadron 
was carrying more than a million. pounds of freight a month 
in u fleet of Dakota and Lodestar transports, Other squadrons 
operate over the North-West Staging Route, A Commune 
ations W operated special services hetween squadrons anil 
undertakes any special flights necessary in Camila. Other 
activities of the Command are the ferrying of nireraft in Canada, 
and flying aireraft in connection with the training in Canada of 
parachute troops. 

In addition, the Command operates services across the Mtantie 
carrying mail for the Canadian. forces overseas. During 1944 
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Canadian-built Avro Lancaster X bombers 

of the R.C.A.F. ''Moose'" Squadron which 

served with No. 6 (R.C.A.F.) Group, R.A.F. 
Bomber Command 


Loading 500-lb. bombs Into a Handley Page 
Halifax of the R.C.A.F. French-Canadian 
"'Allonette" Squadron which served with 
No 6. (R.C.A.F.) Group, R.A.F. Bomber 
Command 


;QRCAI uadrons were formed for transport. work in which supported Marshal Vito's Partisan forces in Yugoslavia 

‘Weston, rupe aids and some Canadians flew with a South African bomber squadron 
Canadian ground crows were attached to airfielda in Italy 

THE R.C.A.F. OVERSEAS In the Far East tho Canadian Catalina squadron based on 

Dori HA nore than 100,000 RCAF. men and women. Ceylon continued to operate over the Indian Ocean and Buy 

rval overseas and the number of Canadian squadrons increased) of Bengal. During the Summer of 1944 Canadian ground 

to more than 40. The melded fighter, fighter-bomber crows of R.C.A.F, Transport squadrons were flown from the 

1 ruler squadrons, the Canadian Bomber United Kingdom to a base in North-West India in four days 

juadror ( padrons They were the first squadron ground crews to be flown t Tin 

T he orce both ut A Dakota squadron manned by R.C.A.F. crew perated 


«quadron: with the R.A.F, in Burma and in January, 1945, à second R.C.A.F 


VF.) Bomber Group, based in Yorkshire had a — Dakota squadron began operations im this theatre, Canadian 


nt of squadrons m 144. completely equipped strength in R.A.F. Dakota squadrons in the Burma theatre 
Page Halifax and Avro Lancaster bombers, an was estimated ut per cent. In addition many Canadian 

ing proportion of the latter being Canadiin-built Mark flew with the Third Tactical Air Forco thro the your 

In 1944 the Bomber Group flew 25,3 erational sortic and more thun 50 Canadians flew with an R.A.F. Liberator 

imd dropped 86,50 tous of bombs with the lowest loss percentage squadron based in India which was comma ( Canadian 
four ed mreraft m the whole of Bomber Command Besides the R.C.A.F. squadrons operating in Europe, the 


Between dusk of June 2 and dawn of June 7, 1944, the Group Mediterranean and Burma, R.C.A.F. personnel served with every 


toyal Air Forco Command at home and overseas, — RC, A. E 

casualties from the beginning of the War to September 30, 

jest tonnage Was 1944, amounted to 16,985, of which 10,658 were killed or pre 
sumed killed 


lew 478 sorties for the loss of one bomber and attacked five 

Between dusk and dawn on D-Day, the R.C.A.t 
| LODD tons of bombs but the hens 

rded after D-Day V new record was established in August 
vhen 3,700 sorties were flown and 13,000 tons of bombs were 
Ir l. erated alor A 
cord for the number of Cinadian bomber itched "inst 

ingle target was made in the Duisburg. raids on October 
14 and 15 when more than 300 R.C.AF.. bombers took part 
he first time that ore than 300 sorties had been flown by 
Canadian be rs during 24 hour In the first 10 months 
W 1944 the Canadian: bomber Group received 1,242. award 


On many occasions the Group € 


A Catalina flying-boat of the  R.C.A.F. 
*'Tusker" Squadron in Ceylon 


for gallantry, seven for chivalry and 318 mentions in despatches. 
The heaviest 


s recorded by the Command was on July 28 


wn 23 wireraft. fniled to return 
In addition to the Canadian Bomber Group, thousands of 
RCAF, personnel served with Bomber Command of the R.A.F 


md 1 Canadians tle in the 29 Lancasters which sank the 
Tin pit On Angust 11, 1944, H.M, The King, accompanied 
b Queen and. Prince Ehznbeth spent a day with the 
KA Bomber Group. 

Fe $C Ings equipped with Spitfire, Typhoon, Mustang 
ind tito wreraft served with the R.A.F. Second Tactical 


VF. fighter squadron 
the Allied. landings ir 
idian Spitfire squadron was among the 
from a base in Prance—four days after D-Day 
\ t destroyed by fighte f the Second 
France in the first month its operation 
V by fighters of an RCAF. sector, Between 
tdle of August, of $50 enemy aircraft destroyed 
ber group conmumded by Air Vice-Murshal 
"t lestre |I by RECA pilots 


e during the year Twelve I 


the mr protection fe 


R.C ul s ed th Leigh-Light: Wellington, 
Alba lerland m Benufighter aircraft operated 
ith ( mand R.A.F. throughout the year 
and € ror ıl part of Coastal Command's 


cal Flight ) it Reykjavik, Iceland 
The first nll-Canadian Transport squadron im the European 


theatre was formed in September, 194. Known as the "Husky" 
quudron and. equipped with Ur aircraft, it took part in 
the Arnhem operations, ferried supplies to the Western Front 


ded and maintained a daily service to tli 
continent 

In the Mediterranean theatre the Canadian “City of Windsor 
quudron, equipped with Spitfire VIII fighter-bombers con 
tinued to serve throughout the year with the First RA} 
Tactical Air. Fores CAF. ait erews were members of the 
JGA.F. Halifax squadrons operating with the Balkan Air For 
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The first Victoria Cross won by the R.C.A.F. i 
awarded to Flight-Lieut E. Hornell, K 4H 


home u skilful and suece ittack against an ene 
in the Atlantic, although his neroplane Cutalin 
ind. was shot down e ullCunadian ( f the € 


vhich was operating with RAF. Coustal Comit 
21 hours im icy water before being picked up but F] 
Hornell died from « 

Mans for the participation c 


tly after being r 


ROA mn tl 


posure 


Tapan were made during the Summer of 1944 when a ni 


of R.C.A.F. officers under Air Vice-Marshal L. F. Ste 
were nttached to R.A.F. Headquarters, South East 
Command, to make a survey of tropical conditions under 


it theatre und to acquire the infor 


m € iblishment of Canadian squadron 
zon 

In April, 1045, Canada announced that Canadian seu 

uld be represented in any Air Police Force which r 
established in Europe after the defeat of Germany 

TRAINING 

l'raining in Canada under the British ( onwen 
Traming Plan was gradually reduced. after bruary, 104 
hi of the changing War situat nccess of tl 
tir effort and because casualties had been lower than had } 
expected, particularly umong fighter pilots. Beca 


substantial reserve of pilots and air-erews had been built 
Both Australia and New Zealand 


rt under the 


ending men for train 
hieved 


tecruiting for t 


The peak 


bruary when 3,854 air crew 
VF. in Canada is stopped between June and Octobe 
released to t] 


und a aumiber of prospective nir 
Army. In addition, the length 
extended by eight week 
Before the end of 1944 the four 
duced to two, Nos. 1 and 
| Command and Nos 


training cour 


mands in Cuna 


ere mated to for 


form a new No, ? 


er more than 131,000 trained air-crew 

tish Commonwealt Air Training Plan, 
per cent ere members of the R.C.A.F Alth 
red to hav 


ts purpose (to plan and provide not only for immediate 


Commonwealth "Training Ilan was con 


wt for operational requirements from 18 months to tw 
| on March 31, 1943, arra 
were made to continue training R.A.F. men at 11 s 
different kinds, In addition, six Operational Training Unit 
were to be mai l for the R.A.F, and R.C.A.F. in Cana 
us well ax seven schools for | specialised course 


thead) und was closed do: 


fresher 


fhe number of persons on the training and administrativ 
staffs of the Training Commands in Canada, which was 64,300 
in December, 1943, was to be reduced by at leust one half L 
Mareh, 1945 


THE AIR CADET LEAGUE OF CANADA 

lhe Aw Cadet League of Canada was formed in June, 1941 
to organize Air Cadet units throughout the Dominion on line 
smilie to those of the Air Trining Corps of Grent Britain 
Under an Order in Council in May, 1943, the League was 
corporated as part of the R.C.A.F 

Only boys of 15 to 18 years of age who can pass examinations 
similar to those for aircrew duties in the R.C.A.F, are enrolled 
Those who complete 50 per cent. of the cadet training syllabu 
may enlist in the R.C.A.F. without being obliged to spend the 


usual six months on ground duties, The equipment of the Corp 
is provided by the R.C.A.F. and during the Summer the cadet 
spend 10 days in camp at R.C.A.F, stations, The strength of 


the League is some 20,000 cadets with 230 squadrons 


Spitfires of the R.C.A.F. ‘City of Windso 
Squadron in Italy. This squadron was th? 
only all-Canadian air unit to have server 
overseas from 1940 to the final victory 


Europe 


THE ROYAL CANADIAN AIR FORCE (WOMEN'S DIVISION) 

Founded in July, 1941, the Royal Canadian Air Force (Women's 
Division) was the first Canadian women's service 
this War to release men for 


organized in 


more active duties and the first 


THE BRITISH COMMONWEALTH: SELF-GOV 


RNING DOMINIONS 


first Canadian eon 
Britain. on 


service to send a contingent overseas, The 
tingent of the Women's Division arrived in Creat 
August 31, 1942, and the second in Mareh, 1143. 


By November, 1044, the strength of the Women's. Division 


was more than 10,800 of which over J,100 were on active ervjen 
overseas, Thero were over 40 trades 


THE COMMONWEALTH OF AUSTRALIA 


THE ROYAL AUSTRALIAN AIR FORCE 


The Australian Air Force was formed by Proclamation on 
March 31, 1921, pending the passage of the Air Defence Aet 
On August 13, 1 it became the Royal Australian Air Force 
The Air Defence Act received Royal Assent on September 1, 
1923, under which the Royal Australian Air Force became a 
arate service of the defence forces of the Commonwealth, 
with equal Royal Avctralian Navy and the 
Commonwealth Military Forces. 


ORGANIZATION 
Tn March, 1942. headquarters of the Allied South-West Pacific 


status to the 


Command, with General Douglas MacArthur axs Supreme 
Commander-in-Chief. were established in Australia, Lieut 
General George H. Brett, of the U.S. Army Air Forces was 


appointed Deputy Commander-in-Chief of the Allied Forces and 
Officer Commanding the Air Forces in the South-West Pacific 
Air Vice-Marshal W. D. Bostock, R.A.A.F was appointed 
second in command to Lieut.-General Brett, who was later 
succeeded by Major General G. C. Kenney, This arrangement 
was changed later in the year when Air Vice-Marshal W. D 
Bostock became Air Officer Commanding R.A.A.F. Command, 
Allied Air Forces 


ALLIED AIR FORCES, SOUTH-WEST PACIFIC 
General Officer Commanding: Lieut.-General George C 
Kenney. U.S. Army Air Forces 
Air Oficer Commanding R.A.A.F 
Marshal W. D. Bostock, C.B., O.B.E 
All operational units of the Royal Australian Air Force are 
now under the command of the General Officer Commanding. 
Aliel Air Forces. 


Command Air Vice 


THE AIR BOARD 

The Air Board is responsible for the administration, training, 
equipment and maintenance of the R.A.A.F., as well as for 
works and buildings. Maintenance of personnel and equipment 
in connection with actual war operations is also a function of 
the Board, which in close collaboration with the American 
command, co-ordinates the supply and works services for the 
combined Air Forces. 

The constitution of the Air Board is as follows 

The Hon. A. S. Drakeford, M.P., Minister of State for Air 

Aur Vive-Marshal G. Jones, C.B., C.B.E., D.F.C., Chief of the 
Vir Staff 

Air Commodore F. R. 
Member for Personnel 

Air Commodore E 
vering and Maintenance. 

Air Commodore G. J. W. Mackinolty, 0.B.E 
Supply and Equipment 


Scherger, D.8.0., AFC, Acting Air 


Wackett, O.B.E., Air Member for Engin- 


Air Member for 


H ons, Esq., Finance Member 
R esbitt, Jusiness Member 

F. J, Mulrooney Secretary 

M. C. Langslow, E«q., M.B.E. ‘The Secretary, Department 


of Air, 18 an ex-officio member of the Bourd, ns i8 P. E. Coleman 
Esq, OBE. The Assistant Secretary, Department of Air 


R.A.A.F. OVERSEAS 
Overseas Headquarters, Royal Australian Air Force: 

House, Kingsway, London, W.C.2 

^ir Officer Commanding : Air Vice 
C.B.E.. D.F.C., A.F.C, 

Overseas Headquarters, R.A.A.F., has taken over the duties 
formerly undertaken by the Air Liaison Ollice, London, which 
ceased to function on November 30, 1941 

The High Commissioner remains the representative of the 
Commonwealth Government in the United Kingdom and deals 
vith all matters of Government policy. Otherwise Ow 
Headquarters is the channel of communication between the 
Department of Air, Melbourne, and the Air Ministry, London. 

Personnel of the KUALA AR. serving in Mediterranean Allied 
Vir Forces and Air Command South Bust Asia come within the 
sphere of control of Ov Headquarters 
to the same extent as personnel serving in the United Kingdom 
ind on the Continent, 

R.A.A.F. Air Member, Australian Joint Staff Mission, U.S.A. : 

Air Marshal R, Williams, C.B., C.B.E., D.N.O 
R.A.A.F. Liaison Officer, Canada :—Air Viee-Marshal S. J 

Goble, C.B.E., D.5.0., D.S.C, 
R.A.A.F. Liaison Officer, Middle 

Graham 


R.A.A.F. Liaison Officer, India :—Winy Car. G 
TRAINING 


Air Commodore I 


Kodak 


Marshal H. N. Wrigley, 


SOAN 


administrative 


East :- Group 


Capt. d. E. 


Director of Training 
M.V.O 

There ure two training groups as shown hereunder 

H.Q. No. 1 Training Group, Melbourne, Victoria 

H.Q. No. 2 Training Group, Wage Wagen, NSW 


N. Wright, OE, 


By the end of 10944 the strength of the yal Australian Air 
Force was more than 40 tunes greater than m 1939 otal 
ure on the R.A.A.F. from the beginning of the War to 
December 31, 10944, was £386,018,000-—excluding expenditure 
on behalf of United States Australia nnd joint 
istralia-Americn project 
Casualties in the RASA. F. up 
13,100. 
( 


e in 


» December 31, HH4, totalled 
trope, the Middle Bust and 
4.445 im the South West 


Of these 8,2604 were in F 


? killed) and 


nada (including 


Pacific Area, Far East and the India-I na theatre (ineluding 
2,352 killed), 
By the end of 1944 Australi airmen had won 3,136 awards 


for gallantry, imeluding 049 m the South-West Dacifie Aren 
The total awards included three Victoria Crosses, 23 United 
States awards and nine foreign decorations 

At the beginning of 1945 the announcement was made that 
the R.A.A.F, would spend 44,000,000 on aerodromes and 
buildings for the shore-based requirements of the Fleet Air 
Arm of the Royal Navy's Paeitic fleet 


TRAINING 
During the Summer of 144 far-reaching changes in air-crow 
training were announced in Australia, following the unexpectedly 
light casualty rate in the Europenn theatre of the War and the 
Australia in meeting to the full its commitments of 
under the British Commonwealth Air ‘Training 


success of 


trained. er 


Plan. Jn August, 1944, Australin decided to send no mor 
fully-trained pilots to Great Britain, the Middle East and India 
but small drafts of tramed navigators, wireless operators and air 


gunners were sent until the end of the year The last draft of 
R.AA.F. men to complete their training in Canada under the 
Sritish Commonwealth Plan left Australia in August 

The Pacifie requirements of the R.A.A.F. were taking about 
three-fifths of the normal output of trained men in 1944 and 
with an expanding effort in that area, new RA AF. squadrons 
were being formed, But with the 
had been built up à reduction im the number of volunteers for 
the R.A.AF. in Australia was possible and several thousand 
were released to the Army. In addition, the opportunity of 
remustering as ground crew. was given a number of men to meet 
the requirements of the new units and the inereasing number 
of forward buses of the R.A.A.F 

Australian air-crews troned under the British Commonwealth 
Air Training Plan were estimated to comprise nine per vent. of 
the R.A.F. bomber air crews engaged in the offensive against 
Germany. Up to the end of September, 1944, more than 25,000 
had been fully trained in Australia onder the Commonwealth 
Plan and another 600 in Rhodesin. Altogether, Australia provided 
35,000 fully-trained pilots, navigators, wireless operators. and 
air-gunners under the British Commonwealth Air Training 
Plan from its inception to its close in March, 1945, Australia’s 
eash contribution to the Plan amounted to some €1425,000,000. 


THE R.A.A.F. AT HOME 
Phe strength of the HN V. 

West Pacitic Arca m. 44 mere 
beginning of 1945 the RAAF 
entire Eastern flank of the Pacifie from the 
the South to Mindoro im the North 
Throughout 1044 RA, AF, squadrons operated from 20 buses 
in the Paeifie islands, flew 45,000 sorties and dropped 0,000 
tons of bombs. From the beginning of the Japanese War to 
the end of 1044 they had flown more than 415,000 operational 
hours on 85,000 sorties, an aggregate of approximately 66,000,000 
miles. RAAF. aircraft sank n total of 37 Japanese ships 
two submarines and 437 barges in 1944 and probably sank an 


surplus of aircrews whieh 
I 


iquadrons serving m the Soutli 
«b by 15 per cent. and by the 
was operating on almost the 
Solomon Islands in 


additional 125 ships, 11 submarines and 39. barges 
Transport squadrons of the RAAF. in this theatre llew 
16,000,000 miles and carried 63,000 short tons of war freight 


in 1044 

From the beginning of the Japanese War to the end ot 104 
LAAF, and. United States aircraft. in this theatre destroyed 
342 Japanese aeroplunes, probably destroyed 1,742 
damagod 1,946 


Throughout 1944 the campaigns in the South-West Mneiic 
area were designed to reach the Philippines by the quickest 
possible route and in the shortest possible time, by a series of 
lenp-frog moves to new bases and by-passing Jupanese strong 
holds. From the invasion of the Admiralty Islands in March, 
1044, the R.A.A.F. shared in every landing that carried General 
MacArthur's forces to—and through—the Philippine Islands. 

In January, 1944, a new operational group of the NALE, 
later named the First Tactical Air Force, was established at 
Nadzob. some 20 miles up the Markham Valley from Lae. The 
runways and dispersal bays at this base were built in the record 
time of 27 days by the R.A.A.F. Airfield Construction squadrons 
und of Air 


This new Group was established under the eor 


Commodore R. W. Scherger, D.S.0., RAAF, who was 
led in July, 1044 by Air Commodore A. H. Cobby 
, D.8.0., D.F.C. and two Bars, G.M, The First Tuctioul 


Air Force, designed as n mobile force, operated as an integrul 
part of the U.S. 5th Air Force and was equipped with Ver 
dive-bombers, which were liter replaced, Kittyhawk fi 


bombers, Jenuforts, Bostons, Beaufighters, and towards 
the end of the year, Spittives 
During the first three months of the year the Vengeance 


dhive-bombers and Kittyhawk fighter-bombers constant 
support to the Australian. and American ground forces in New 
Guinea while squadrons of Beaufighters and Kittyhawks main 
tuned constant attacks on Japanese shipping plying along 
the shor of New Britain and New Guinea from Rabaul 

In March Allied forces began landings at three points in North 


ga c 


Kast New Guinea at Attape, Hollandia and Tanabmera Bay 
hy-passmg the main Japanese bases at Madang, Hansa Bay 
and Wewak They then seized Wakde Islind, Bik [shined 


Noemfoor Island and Sansapor, on the extreme West of Duteh 


New Guinea, before moving out of New tunen to Morotai 
in the Halmaheras, in September, 1944, and so to the Phillip- 
pines i 

RAAF, Mobile Works Units accompanied U.N. troops landing 


at Aitape and within 42 hours had an air strip reudy for uso at 


Vadp, 24 hours ulicad of schedule. ‘Tho strip was occupied 
hy RAAP. Kittyhuwks which were the speurhend of the 
KAA, provided top cover over Hollindia and biter gavi 
close support to troops landing at Wakde nnd Bink ishinds 


Bink the Nitty hawks helped to 
* oveiision shooting 


During the hard 
frustrate the Japan 
10 out of 12 attacking Japanese nireraft. for the loss of 
Later, joined by R.A.A.F. Beaufighters. and 


iting € 
counter-attucks, on vi 


down 
one Kittyhawk 


Bostons, the Kittyhawks maintained shipping sweeps und 
offensive reconnaissances along the jungle and river escape 
routes of the Japan 

Meanwhile Australian ground forces, assisted by the ROA AE 


were nt work clonring the back-areas of by-passed Ja 
in New Guinea, New Britain and the Northern Solomon Ishinds 
Benufighter although maintaining their offensive 
shipping duties, also operated against ground targets and in 
June made almost daily attacks against eneircled Japanese 
troops at Wewak, and Japanese villages and targets in. other 
districts, assisted by Beauforts and Bostons. 

Australian Boomerang and Wirraway aircraft. had special 
tasks throughout the year with the Australian Army. Operating 
under the direct control of the Army, the Boomerangs were used 
mainly for tactical spotting duties and to lead bomber form 
ations to specifie pin-pointed targets, In. mountainous and 
dificult country the Boomerang aireraft indicated. the targets 
to fighter-bombers and medium bombers by strafing the targets 
with tracer bullets or dropping smoke bombs and then, some 


nese 


aircraft, 


Instructional staff! and alrorews under training at an R.A.A.F. Liberator Operational Training Unit. 
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t watch and corrected th b 
Islands the Wirrawa r 

peration with Cor fi 

in Pathfinde for ther 

farts" to the troop: 

During the Alhed landings at l \ 
RAAP. Kittyhawks pre ! 
than ¢ befor Luter im tl A F 
nd l fighter haved Morot H 
t minute Jap th 

tt int elebe De 

oined h M l 
bused at 1 the RAAI 
matant k& ¢ l ! 
torritor ith littl Tapane 

Some of the t kd 
of 144 ut g-l 

lueh did Ip 
m the Netherlands E 
landings in the. Philippine Islands, min 

arly in. 1945 wed to bu it Leyt | 
the first MALE, men t fr be PI 
During HH4 Libert Ethe d Md 
rvice und before the c eur wer ] 


longer bombing nttacl 
the first Australian-built be 
1944 and the first delive 


ddk 
Mosquito fighter-bombers were male \ 
1944 Othe I H ! I 
West. Paeifie Aren hiring t 

it ber of which ref n ! I 

trol-bomber Mitet bombers, Kingf 

T Dal tr r 

l prise 1 
South by Cat Vd f f 

uplet i up Japan hutt r 
four | P, on rift n r 
dlestrover Mine-laying operat f the Catalin 

lenst temporarily, ever portant harbour in. tl 
East Indies during th t months of 1944 ar 
imd took an inerensing of Japanese shipping 

Phe alan Catalina squadror re at that l 
heavy aircraft. employed on r r th t 
Pucifie and were employed on mining in the Philippine 
special roquest of the United States feet 

On May 2, 1945, Australian for nd their | 
operations so far in the fie when U í 
Islund, off the North-East t of Born \ 
R.A.A.F. played a vital in the Jandings ! g 


urfields within range of the invasion convo; nd 
the beachhead und garrison defence Chis softening pr 


as mainly accomplished by R.A.A.F. Liberator b 


In preparation for the landings a large nw 
were diverted from a base in North-West Au mn 
As the convoy neared Tarakan, K.A.A.F. Liberator 
in force to neutralise airfields to the North and to guard 
flank The airfields in the Southern Celebes, Java anil Bor 


were particularly heavily bombed and the attacks were ea 
rientated so as to confuse the Japanese 
RLALALF. Beaufighters escorted Mitchell bomber 


md adjoining targets. The Beaufighters were 
longest mission and drew the fir Ft ground fer 
the Mitchells, equipped. with «pecia rapl 
weured vital photographs wh of th 5 s 
and beach defence lueh } ped t k 

Phe R.A.A.F. squadrons operating M 
their pre-invasion role without k the L y " 
into enemy territory by daylight. witl 

Two RAAF. Airfield Construct Squadror 
part in the Tarakan landings. They were part of 

el f 


Works Wing whieh had operate 
landings along the North Now (uinea coast, im the 
unc in the Philippine 

This first All-Au 
presaged the beginning 
in the Pacific follo 
release of men and wireraft for the Pacifi 


Australian Kittyhawk fighters being serviced in the Hollandia area in New Guinea after the return from a mission over Biak 


THE R.A.A.F. OVERSEAS 


MC the end of the war in. Europe, there were 13,000 R.A.A} 


\ir-erews serving in the European theatre, Of this total 2,0 
in WALA. squadrons, 4,000 m R.A.F. squadrons, 2,50 

in non-operational R.A.F. units and nearly 5,000 were st 
under training, Altogether at this time, including the Me 
terranean and India-Burma theatres, wore than 19,000 R.A.A} 
Airmen were serving overs though u n r of air 
returned to Australia im September, 1944 

Sister squadrons, formed under the Br 
Common Traimng Plan, were serving oy dur 
1044-45 Great Britain and France and the 
in the Middle East. Those m the Euroy i 
three Lancaster and one Halifax squad quadr 
Mosquito night fighters, à squadron of Mosquitos operating 


the Second Tactical Air Forco, three squadre 
with the Tactical Air Force. and N 10 ar 


squadrons and No. 453 Beaufighter ron v t 

Command. RAA.. Squadrons in the Middle- Bast 

two equipped with Kittyhawk fighter-bombers, a sq 

of Baltimore medion bombers and a Wellingt 

The first RAA, Pighter Wing m the Eu \ n 

equipped with Spittires based in the l MS 

lt was devote! almost entirely to eounter-measures 

the V-2 rocket. Operating from ba n üreat Brit 

then on the Continent, two RAA Squadrons S 
Pilots and Kittyhawk alrcraft of an R.A.A.F. fighter squadron sefving in the Pacific theatre. sorties over Hollayl and dropped 2,4309 bombs on V 
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liest. direct assault against a 


Later it was employed on 


ns nude the 
\ ls site m the Hague 


tive n transport im Holland 


In BAH onore than 87.000 tons of bombs were dropped by 
RAA Lancaster and. Halifax squadrons based in. Great 

hs m operations involving à total mileage of approximately 
N2Uen, OL this total tonnage more than 27,000 tons were 


ppal between 
*84 the 


D-Day and the end of the year, During 
attacked 180 targets à total of 289 times, 
on. Berlin 


syumlrons 

28 attacks One new Luneaster squadron 
new Halitus squadren were formed during 1944. The 
ALE Laneaster symedron, No. 460, which converted 
to Lancaster bombers in 1H2, made its 3,000th sortie at. the 
t ing of S 


Up te VE- Day this squadron alone had dropped nearly 25,000 
tons of bombs and made 6,264 sorties during its service m Surope. 
RAAE sipindrons operated with Coastal Command through 
out the year and m June, 1944, No. 10 Sunderland. squadron 
broke ali records by ving n total of more than 1,100 hours 


Nos, 10 and 401 squadrons each flew more than a million miles 
in 1944 and at the end of the year had flown a total of 4,287,000 
and 2,000,000. miles respectively smee they began operations, 
No. 10 Squadron recorded the greatest war mileage of all Aust 
ralian squadrons operating in Europe--4,000,000 in 33,700 
flying hours. 


R.A.A.F. Mosquito squadrons claimed 24} flying bombs 
destroyed and trains and three power stations damaged 
besiles many armoured vehicles, tanks and enemy transports. 
One Mosquito squadron took part in the raid on the Amiens 
pri: winning the toss for the second squadron to go in to 
the attack 


A squadron of Spitfire bombers began operations from France 
a few days after D-Day, returning to Great Britain in October. 


Five R.A.A.F. squadrons operated in the Mediterranean and 
Balkans areas during 1944 and in the quarter ended January 
11, 1945, flew 4,000 hours on 1,700 sorties. No. 3 (R.A.A.F.) 
Squadron equipped with Kittyhawk fighter-bombers, which 
served continuously in this theatre from the early days of the 
Western Desert fighting, flew 837 hours on 400 sorties. One 


RAAL 


servic 


squadron of Spitlires, operating from Corsica, after 
in Egypt, Western Desert, Palestine, Syria and Cyprus, 
provided iir cover for some of the convoys which landed the 
Allied forces in the invasion of Southern France, and later 
patrolled the beaches, Later it formed part of the R.A.A.F, 
Wing in Great Britain, The R.A.A.F. Baltimore squadron 
shared in the liberation of Bs 


During 1944, the first R,A.A,F, Air Ambulance Unit which 
was equipped with D.H. 86 nireraft, returned to Australia after 
serving for three years in the Middle Enst, taking up supplies 
to troops in the forward areas and evacuating more di 8,250 
casualties with a loss of only one D.H. 86, 


RAAF. squadrons based in Grent Britain and Europe 
since they began operations in 1940 and up to VE-Day, had flown 
195,200 operational hours on 44,000 sorties, and had dropped 
nearly 60,000 tons of high explosive bombs and 9,000 tons of 
incendiaries. The R,A,A.F. in Great Britain and Europe had 
destroyed 103 enemy nireraft probably destroyed 53 and damaged 
103. At least 34 enemy ships had been destroyed (including 
submarines) and 186 dumaged. Total mileage covered by all 
British-based Australian. squadrons from 1940 to the end of 
the war was Bomber Command Units, 12,615,000; Coastal 
Command units, 7,033,000 ; and Fighter Command and T.A.F 
Units, 4,062,000. 


In addition to the work of the R.A.A,F. squadrons many 
hundreds. of Australian airmen served throughout the War 
inthe Royal Air Moree, and other Dominion squadrons in all Com- 
mands in Great Britain, the Mediterranean and South-East 
Asia, In the India-Burma Theatre R.A.A.F. air crews served 
with Liberator, Thunderbolt, Mosquito, Spitfire, Beaufighter, 
Dakota and Catalina squadrons 


WOMEN’S AUSTRALIAN AUXILIARY AIR FORCE 

Director: Group Officer Chire G. Stevenson 

The Women’s Australian Auxiliary Air Foree was established 
in March, 1941, and organized on similar lines to the British 
W.AAF. At the beginning the intention was to recruit some 
300 members, whose tasks were to be limited to three trades. 
By the end of 1944 the strength of the W.A.A.A.F. was 18,280 
and there were some 60 trades, Of the total W.A.A,A.F. some 
4,000 served on signals and communications duties, 3,000 ns 


cooks nnd stewardesses, 3,000 on elerienl duties, 2,000 on equip 
ment and stores, 1,500 on nireraft duties and 1,000 in the medien! 
and dental branches: 


THE AIR TRAINING CORPS 

The Australian Air Training Corps was formed in July, 1941 
and is administered as an integral part of the RAAF The 
object of the Corps is to provide training and educational courses 
for boys between the ages of 16 and 18 who wish eventually to 
join the R.A.A.F. Service is on a voluntary part-time basis 
but the boys are required to give an honourable undertaking 
that they will join the Air Force when eligible to do so, if their 
services are required 

The A.A.T.C. will be continued in peacetime but the extent 
and composition of the Corps will depend on decisions regarding 
the ultimate strength of the R.A.A.F. 

More than 12,000 A. A.T.C. endets passed into the H.A.A.F. 
and had operational experience overseas 


AIR OBSERVER CORPS 


Since the start of the War in the Pashe an Volunteer Air 
Observer Corps has been established in Vustmilin with a network 
of posts thronghout the country 


Both men and women are members aml take their tums of 
duty. Like the Royal Observer Corps in Grent Britain, the 
Australian V.A.O.C. keeps track of all nireraft and has been the 
means of aling many RAA, United Stites ind transport 
aircraft. Many of the posts co-operate with the Meterological 
services by providing accurate weather reports, By the end of 
1944 the strength of the VALO.C. wns INI 


VOLUNTARY EMERGENCY NATIONAL TRAINING SCHOOLS 


In 1940 n system of Voluntary Emergency National Training 
Schools was founded in Sydney to give free training to the 
aircrew reservists of the Royal Australian Air Foree and 
members of the W.A.A.A.F. in morse code, signalling and in radio 

nd electrical theory. The Schools are officially recognised by 
the Royal Australian Air Force and there are plans to inerease 
the instruction given at the schools. Between September, 1140, 
and August, 1942, a total of 3.050 reservists were trained of 
which 2,750 are now serving with the R.A.A.F. Approxir 
1,000 girls joined the educational schools, of whom some 
have been enrolled in the W.A,A.A.F 


THE DOMINION OF NEW ZEALAND 


THE ROYAL NEW ZEALAND AIR FORCE 


The Royal New Zealand Air Force was constituted a separate 
branch of the Defence Forces of the Dominion by the Air Force 
Act of 1937. Its control is vested in an Air Board, with the 
Minister of Defence, who is also in charge of the Air Department, 
as its President 


ORGANIZATION 


The Air Department, Bunny Street, 
Minister in Charge of Aviation : The 
of Defence. 


Wellington, C.I 
Hon. F. Jones, Minister 


Air Secretary : Mr. T, A. Barrow. 
The Air Board 
Nhe Hon M.P., Minister of Defence (President). 


Vir Vice-Marshal L, M. Intt, C3. R.N.Z.A.F., Chief of the 
Air Staff and Air Officer Commanding the Royal New 
Zealand Air Force 


F, Jones 


Vir Cdre, G.. Jarinan, DRO, DIC, R 
of the Air Stai, 


Fa, Deputy Chief 


Vir Cire, R. B. 
for Personnel 


Bannerman, DAC. RON ZAR. Air Member 


Vir Cdre, F, E. 'T. Hewlett, D.S.O, OBE, RNZAF, Air 
Member for Supply. 


Mr. lU; A. Barrow, Air Secretary 


The increasmgly important part played by the Royal New 
Zealand Air Force in the Pacific theatre of the War led to 
the appointment of a senior oficer of that force as head of the 
New Zealand Joint Staff Mission in Washington, Air Cdre. J 
C, Findlay was the head of the Mission and is also the R.N.Z.A.F. 
representative with the Combined Chiefs of Staff Committee in 
Washington. 


‘The strength of the Royal New Zealand Aw Force continued 


to expand and by the end of IHA was well over 42,000. The 


estimated cost of the RON -ZA for the venr 1944-145. wa 
155,500,000 
By June, 145, 1345 honours and awards hid. boen won by 
members of the RN ZA d 
TRAINING 
As with the other Dominions, an adjustment in the training 


middle of (44 
were to be sent to 


plans for the RNZAF, was announced: in thi 
whereby no more members of the .N.Z.A.F 
Canada for training under the B.C A T P 


A Lockheed Hudson of the Royal New Zealand Air Force on patrol off Gundalcanal. 


Throughout 1944 the responsibilities of the KON Z. NE 
South-West Pacific area inerea 


m the 
d gradually amid as a result some 
stimated to be needed each 
year. "They were to be Lin. New Zealand, but be 
cause men were no longer expected to be needed overseas in 
such large numbers a progressive reduction in the Home tranny 
establishments was expected and some 2,000 men were released 
by the end of IM. Up to Aug, 25, 1944, n total of 6,026 mem 
bers of the R.N.Z.A.F. had graduated for nir training schools in 
Canada under the British Commonwealth Air Training Plan and 
Now Zealand's contribution to the 
$46,000,000, 


Phin was estimated at some 


THE R.N.Z.A.F. IN THE PACIFIC 


By the end of 1944 more than 80 per cent. of the bomber anil 
fighter-bomber squadrons of the R.N.Z. AF. had been transferred 
from defensive duties m the South l'acifie to offensive duties in 
the South-West Pacific theatre, A New Zealand Air Task Force, 
with a high degree of mobility, was based on Bougainville and 
other islands to the North under the operational command of 
Group Capt. G. N, Roberts, One of the duties performed by 
units of the Air Task Force during the year was the ferrying of n 
number of Corsair fighter-hombers to Leyte for the U.S, Marine 
Corps. 


Throughout 1944. New Zealand. squadrons took a greater 
share in operations in the l'acifie nnd there was an inereasimg 
measure of collaboration with units of the R.A.A, F., especially in 
the Solomons a Phree R.N.Z.A.F.. squadrons equipped 
with Corsair fighter-bombers and, operating m conjunction with 
RAAF. Wirraway and Hoomering iireraft, played n large 
part in the softening-up process before the Australian advance in 
Bougainville. 


During the eight months to. November, 1944, WN ZAP. 
fighter-bombers based on Bougainville made 15,350 sorties in 
volving 32,000 flying hours, During December, 1944, R,N.Z.A.F 
squadrons and U.S. Marine Corps squadrons How a total of 2 
sorties and dropped 1404 tons of bombs. OF that total, 610 
tons were dropped on New. Britain, 224 tons on Bougainville 
and 539 tons on New Ireland 


A Now Zealand squadron of Catalina flying-boats was also 
based in the Solomon Islands and iuntained. constant anti- 
shipping and submarine patrols as well as operating on Air/Ses 
Resene duties. Other. New Zealand syundrons were equipped 
with Ventura iireraft 


During WMA the ENZA. ol 
ferry servives within New Zealand 
and R,N.Z. AF. umts based m the 


rated its own transport ana 
Zealand 


forward areas in the Pacific 


and between. New 


A detached flight from Nos, 40 and 40 Transport Squadrons, 
based on Guadaleanal and equipped with Dakotas, wus respon 
sible for the H,N.Z. AF. Pacific transport service, With seven 
Dakotas it was transporting an average of 415,000 Ib. of freight, 
mail and personnel per month, A Now Zealand. flight. crew 
also operated with the RAF. Transport. Command trans-Pacifi 
service from San Diego, Cal, to New Zealand 


41 


THE WORLD’S AIR POWER 


SS ee TTS. 


New Zealand airmen in the Pacific won 75 awards, including 
19 U.S, decorations and 81 were mentioned in despatches. 


THE R.N.Z.A.F. OVERSEAS 


By tho end of the war m Europe New Zealand had sent over 
,000 men overseas, In addition to seven R.N.Z.A. P. squadrons 
overseas, New Zealanders were serving with all Commands 
of the Royal Air Force in all theatres of the War. Tho seven 
New Zealand squadrons comprised No. 490 Squadron equipped 
with Sunderland flying-boats stationed in West Africa and six 
operating in the European theatre. ‘These six squadrons con- 
sisted of No. 75 (N.Z.) Squadron equipped with Lancaster 
bombers; No. 485 Squadron equipped with Spitfires; No. 
486 Squadron equipped successively with Hurricanes, Typhoons 
and Tempests; No. 487 Squadron equipped with Venturas 
and, later, Mosquitos; No. 488 Squadron which first operated 
with Beaufighters and was later re-equipped with Mosquitos ; 
and No, 489 Squadron which first flew Hampdens and was later 
re-equipped with Beaufighter X torpodo-fighters, 

Nw. 75 Squadron took part in all Bomber Commund's nijor 
‘lay amd might operations throughout the year and established 
an outstanding operational record with its group. In. March, 
1945 the squadron set up a new record by operating on 19 days 
and three nights, dropping a tonnage of bombs three and a hall 
times greater than that dropped in the corresponding month in 
1944. During the preliminary operations at Wesel. before the 
crossing of the Rhine, the squadron gave spectacular close- 
support to the Armies, bombing targets within 2,000 yards of 
the advanced troops. Every bomb fell in the target area with 
such accuracy that special messages of congratulation were re- 
ceived from Field Marshal Montgomery, General Dempsey and 
the Commando Force, From May, 1940, to December, 144, 
No. 75 Squadron flew 34,500 hours on 0,923 sorties, dropped 
18,076 tons of bombs and fired 62 8 rounds of ammu 


The South Afriean Air Force is à branch of the South African 
Permanent Force and is administered by the Minister of Defence, 

At the beginning of the War the Foree consisted of one 
squadron and a total of 1,500 men. On its 21st birthday, on 
August 20, 1941, its strength had grown to more than 2,000 
officers and 25,000 men. It is expected that the total figure will 
eventually reach 50,000. 


ORGANIZATION 

Chief of the Union Defence Forces Staff : 
Pierre van Ryneveld, K.C.B., D.8.0., M.C. 

Air Force Headquarters: Roberts Heights, Pretoria, 

Director-General of the S.A.A.F.: Major-General C. J. 
Venter, D.F. A.F. 

Training Headquarters: Kimberley 

Director of Air Training: Air Vice-Marshal M. 
D.S.0., M.C., A.F.C., R.A.F. 

Commander, Coastal Air Defences, Air Commodore F. R. Drew, 
the end of 1944 the South African Air Force had a total 
of 34 active squadrons including heavy, medium and fighter- 
bombers, fighters and photographic onnnissanee unit At 
the end of the European. War some 12 squadrons and some 40 
engineer, signal, transport, workshop and security units were 
xpected to be retained in the North so as to help maintain lines 
of communication through to the Far E and help with other 
garrison forces. In addition some squadrons were expected to 
share in the war in the Far Eust. 


TRAINING 

By February, 1944, a total of about 18,000 air crews including 
5,000 pilots, a similar number of observers, 2,000 navigators, 
2,000 bomb aimers and 2,000 air gunners had been trained m 
the Union. By March, 1944 there were 33 schools operating in 
the Union involving some 30,000 uirmen, ‘The majority of the 
air crews received their Operational Training at schools in the 
Middle Eust. In addition, n large number of ground crews were 
trained in the Union. 

Towards the end of 1944 the training scheme was operating on 
fa reduced scale nnd 18 schools were expected to elose down by 
the middle of 1945, 


Lieut.-General Sir 


B. Frew, 


OPERATIONS IN 1944 
Squadrons of the South African Air Force continued to operate 
throughout 1044 with the Royal Air Force in the Middle East, 
Mediterranean, in Italy and in the Balkans. The strength of 
the S.A.A.F, in this theatre was estimated as being then equiva- 
lent to a division of troops. Many of the squadrons served with 
the First Tactical Air Force of the R.A.F, and in addition South 


Military Aviation, organized in the Irish Air Corps, is a 
component of the Defence Forces and is controlled by the 
Department of Defence (Roinn Cosanta), Parkgate, Dublin. 
The Officer Commanding the Air Corps (Aer Chor) is Major W. 
P. Delamere, 


ORGANIZATION 
The Irish Air Corps comprises a Headquarters, a Depot, a 


The New Zealand Spitfire Squadron (485) serving with the 
Second T.A.F. did not lose n single aeroplane to the enemy 
during 1944. During the early part of the year it took part in 
cross-Channel sweeps and escorted bombers, then shared in the 
D-Day operations and gave close-support to the Army, bombing 
and strafing. It was one of the first squadrons to patrol over 
tho invasion fleet. Between April, 141, and December, 1944, 


the squadron flew 13,811 hours on 10,195 sorties, fired 235,000 


rounds of ammunition, destroyed 63, probably’ destroyed 
and damaged 32 enemy aircraft, and dropped 147 tons of bombs. 


No, 486 Squadron, which was formed in 1942 and first operated 
us a night fighter squadron with Hurricanes and was later equipped 
with Typhoons and Tempesta, took part in the Allied invasion 
of Norinandy, patrolling the beach-heads until the flying bomb 
attack began, when it was recalled to the defonce of Creat 
Britain, Up to December, 1944, it had flown 11,010 hours 
on 9,851 sorties, fired 194,895 rounds of ammunition, destroyed 
17, probably destroyed 7 and damaged 18 enemy aircraft, 
shot down 231 flying-bombs and destroyed several E-bonts and 
K-boats in the Channel, 


No. 487 Squadron was formed in August, 1942, und firat 
operated with Venturas,  Re-equipped with Mosquitos, it took 
part in many special operations, including the attack on Amiens 
prison and on the Gestapo headquarters at Atthus and Copen- 
hagen. It also operated as n night intruder unit. From Dec- 
ember, 1942, to December, 1944, the squadron flew 558 hours 
i 337 sorties and dropped 1,249 tons of bombs. 


No 488 Squadron reformed in Britain in June, 1942, after 
Singapore. Equipped with Beaufighters it operated as a night 
fighter unit. Barly in 1944 it was re-equipped with Mosquitos 
and by June of that year it had destroyed 20 enemy aircraft. 
During the Battle of Normandy it destroyed 27 more. By the 
time it was dishanded its score had risen to 67, with 4 probably 
destroyed and 10 damaged. To December, 1944, the hours 

201 sorties totalled 5,345. 


UNION OF SOUTH AFRICA 


(Unie van Suid Afrika) 


African squadrons shared. in. the defence and patrolling of tho 
Mediterranean from Mexandriu to Algiers, of the seas from West 
Africa to Cape Town, and the Indian const from Cape Point to 
the Red Sea. A number of these squadrons on Coastal patrol 
duties were part of the Coastal Air Defence. Arm stationed in 
the Union and equipped. with Ventura aircraft. They worked 
with R.A. Catalina squadrons, 

South African squadrons shared in all the operations in the 
Italian theatre until the suecessful conclusion of that campaign 


in May, 1945. "They were equipped with Liberator heavy 
bombers, Marauder and Baltimore medium bombers, R.P, Benu- 
fighters, Kittyhawk and Spitfire fighters and 


fighter-bombers. ho senior Marauder Wing of the ALF. 
had flown more than 21,000 operational sorties against the enemy 
up to the end of 1944. A number of S ?. airmen wero 
seconded to the R.A.F. to fly Liberator and Wellington bombers. 

One Spitfire squadron completed its 2,000th operation, which 
also included its 7,224th sortie, early in 1945. Spitfires of 
another S.A.A.F. squadron were responsible for photographing 
the Germans’ defence system in the Central Sector of the Hitler 
Line in Italy before the start of the Allied offensive in May, 1044. 

During May, 1944, Spitfire fighter-bombers in Italy flew a 
record number of sorties, cutting railway lines 129 times and 
dropping more than 400. tons of bombs on communication 
centres. On three occasions special messages of congratulation 
from the Army were received by the S,A.A.F, In addition, 
meduun bombers and R.P. Beaufighters of t AF. achieved 
many successes against enemy shipping in the Aegean sea. 

In addition to operations in direct support of the Armies in 
Italy throughout the year, squadrons of the S.A.A.F. served 
with the R.A.F, Balkan Air Force in support of Marshal Tito's 
forces in Yugoslavia. South Africans flying Liberators shared 
in the carrying of supplies to Warsaw during the Patriot rising 
in the Summer of 1944 

A South African transport squadron equipped with Dakotas 
and operating with a Mediterranean Group of R.A.F. Transport 
Command completed more than one million miles flying during 
1044 und had carried five milhon Ib. war freight and mail, in- 
eluding 13,000 passengers. 

A Shuttle Servico was operated during 1944 by S. 2 
transport aircraft between Pretoria and Rome. The service was 
flown in six days. By the end of 1944 about 40,000 passengers, 
779,000 Ib. mail, 1,784,000 Ib. of freight had been carried and a 
mileage of more than 9} million had been established. 

In August. 1944 troop cu rs flown by the S.A.A.F. shat 
the movement of new recruits for the South African th Di 
from Pretoria to a base in the Middle 


A 


in 
on 
just where they were to 


maintenance unit, a Flying "Training School and Service Units. 
The Headquarters, Depot, Maintenance Unit and Flying 
Training School are situated at Baldonnel Aerodrome, Dublin, 


PERSONNEL 


A Short Service Commission Scheme together with direct 
recruiting for new pilots provides the necessary flying personnel. 


No. 489 Squadron was a torpedo-bomber squadron, Forme; 
carly in 1941 it first flew Hampdens and later was re-eq nippy) 
with Beaufighters, Its score was 1) motor vessels totulliny 
73,000 tons destroyed and 15 motor vessels totalling 4 
tons seriously damaged, Up to December, 1944, it flew x 04° 
hours on 2,040 sorties, fired 86,431 rounds of ammunition ar 
185 torpedoes and dropped 54 tons of bombs, 


Of the 10,363 members of the R.N F. who operated in 
the European theatre, 919 were killed, 77 were missing believe] 
killed, 385 missing, 1,504 presumed dead, 89 injured and 4 
taken prisoner. The honours won were : orders, 42 ; decoration, 
643; medals, 178; foreign and Allied awards, 9 ; mentioned i 
despatches, 164. 1,385 men were awarded the 1930-43 Star 
and 197 the Africa Star, 


commanded by n New 


A Typhoon Wing of the R.A 
. Typhoons. 


Zoulander pioneered tho use of R. 


Tho R.N.Z.A.F. squadrons and New Zealanders serving with 
R.A.F. squadrons took a full share in the liberation of Europe 


THE AIR TRAINING CORPS 


A Cadet Corps similar in constitution and aims to the British 
Air Training Corps waa formed in New Zealand in 1041 to give 
preliminary training to boys from 16 to 18 years of age to prepare 
them for entry into the R.N.Z.A There were more than 50 
"town" squadrons and 60 school units. 


WOMEN'S AUXILIARY AIR FORCE. 


A Women's Auxiliary Air Force was formed in New Zealani 
in March, 1941, and by June, 1043, some 3,500 women were 
serving with the R.N.Z.A.F. in New Zealand. 


complete their training. The flight involved some 4,000 miles 
In addition to the squadrons of the S.A.A.F. in the Mediterr. 
anean theatre a number of South African airmen served through 
out the year with the Royal Air Force in all commands and in 
all theatres. The only South African to be seconded to the 
Pathfinder Force of Bomber Command, Captain Edwin Swales, 
was awarded the Victoria Cross early in 1945, 
At the beginning of 1945 a small number of air crews of the 
A.A.F, had started training to fly Sunderland flying-boats nt 
a base in Scotland. 
South African casualties in all fore 
the War to Nov. 30, 1944 totalled 28,9 


THE S.A.A.F. REGIMENT 

Officer Commanding : Major Craig Anderson. 

The S,A.A.F. Regiment was in process of formation towards 
the end of 1943, ‘This new branch of the Air Force is modelled 
on the British R.A.F. Regiment, its principal functions being the 
capturing, protecting and servicing of werodromes. All personnel 
are trained in Commando tactics at the Battle School, Premier 
Mine, selected candidates later taking a parachute-jumping 
course before joining the Parachute Section of the Regiment. 


s from the beginning of 


THE SOUTH AFRICAN WOMEN’S AUXILIARY AIR FORCE 

The South African Women’s Auxiliary Air Force was formed 
m service with the South African Air Force in November, 
1939. 

The South African W.A.A.F. 
Guard and South African Woi 
had been formed in 1938. 
Volunteer. Air 


was founded on the Civil Air 
en's Aviation Association which 
In February, 1941 the Women's 
ed as a separate unit but it in 
eludes all part-t s training for the W F. 

The South African „A.F. provides auxiliary military 
services throughout the Union. Members have also served in 
Kenya and East Africa and there is a contingent in the Middle 
East. 


THE AIR SECTION OF THE YOUTH TRAINING BRIGADE 

South Africa has no separate Air Training Corps. Its 
counterpart is the Air Section of the Youth Training Brigade 
which is controlled by the Army and gives full-time training for 
the services to boys over 16 years of age. The Air Section is 
organized on tho same general lines as the Air Training Corps 
and a high proportion of the boys join the South African Air 
Force, 

In addition, à number of University Air Squadrons have been 
formed at Universities in the Union. 


"Technical and other ranks are obtained through the medium 
of a Boy Apprentice Scheme, 


EQUIPMENT 
Training :—Miles Magister, Miles Master HE and Avro Anson 
Fighting:—Hawker Hurricane, 
Army Co-operation;—Westland Lysander. 
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CHILE, CHINA, COLOMBIA, CUBA 


NATIONAL MARKINGS 


m 
i 


| 


RUDDER WINGS ONLY 

The Chilean Air Force, or Fuerza Aerea de Chile, was formed 
as an autonomous fighting service, including Army and Naval 
Aviation, under the Ministry of National Defence in 1930. To 
facilitate relations between the Air Force and the Ministry of 
National Defence, there « vists an Under-Secretariat of Aviation, 
which likewise functions under the Ministry. 


ORGANIZATION 


Subsecretaria de Aviacion, Ministerio de Defensa, El Bosque. 

Commander-in-Chief of the Fuerza Aerea de Chile: Air- 
General Manuel Tovarias Arroyo. 

Chief of the General Staff: Brig..General Oscar Herreros 
Walker. 

Directly under the control of the Commander-in-Chief are :— 

(1) General Headquarters. 

(2) The Air Council. 

(3) The General Administration. 


CHILE 


(The Chilean Republic—Republica de Chile) 


The Maintenance Directorate is responsible for the supply, 
distribution and maintenance of material for the Fuerza Aerea. 
de Chile, and includes the Air Arsenals and Repair Shops, 


MILITARY AERODROMES. 
s," IQUIQUE. 


"Los CONDONE: 
Hed quart of Aviation Group No. 1. 
“Qt ERO," VALPARAISO, 
Headquarters of Naval Aviation Group No, 2 
Air Gunnery and Bombing School 
Er Bosque,” Santiago. 
Headquarters of Aviation Group No. 4. 
Headquarters of the Anti-Aircraft Defence Group 
The Aviation School, 
Mechanics ‘Training School. 
Central Repair Shops 
Aviation Arsenals, 
Control is further sub-divided under the following directorates 
or commands :— 
(a) Headquarters Staff. Chief: Group Cdr. David Yuseff 
Urrea. 


(b) Directorate of Personnel. 
(c) Aeronautical Directorate. 
(d) Directorate of Maintenance. 
(e) Accountancy Directorate. 
(f) Training Directorate. 
(g) Air Brigade Commands. 
The Training Directorate includes :— 
(1) The Air Academy. 
(2) The Aviation School. 
(3) The Specialists’ Training School. 
(4) Mechanics' Training School. 
(5) Air Gunnery and Bombing School 


"MAQUEHUA," Temuco. 
Headquarters of Aviation Group No. 3, 

UCHANIZA," Puerto Montt. 
Headquarters of Aviation Group No, 5. 

“Penta Anenas," Magallanes. 
Headquarters of Aviation Group No. 6. 

There are also numerous intermediary aerodromes and 
emergency landing grounds throughout the 2,800 miles of 
territory. Many of the emergency aerodromes which are 
maintained by the civil air lines are under the control of the 
military authorities. 


EQUIPMENT 
Primary Training: — Focke-Wulf Fw 44, Avro 626, Fairchild 
PT-19. 


Advanced Training :—North American AT-6, Vultee BT-13. 
Fighting :—Curtiss P-40. 

Bombing :—Junkers Ju 86, Douglas A-24. 

General Purpose :—Arado Ar 95. 

Naval Reconnaissance :-—Chance-Vought OS2U-3. 

Naval Patrol :—Consolidated Catalina, 

Amphibian ;—Sikorsky S-43, 


TRAINING 

Since 1941, Chile has had her own Air Cadet Schools open to 
all Chilean nationals who have passed their MatriculationExamin- 
ation and who are not less than 23 yeurs old. The Cadet Course 
lasts three years, 

An American Air Mission has taken over the training of the 
Chilean Air Force and is reorganizing the old system on similar 
lines to those of the U Army Air Forces. A number of 
Chilean pilots are also training in the United States. 


CHINA 


(The Great Chinese Republic—Chang-Hua Min-Kuo) 


NATIONAL MARKINGS 


WINGS ONLY 


RUDDER 


Control of the Armed Forces in China is vested in the National 
Military Council, of which General Chiang Kai-Shek is the head. 


Tho Chinese Air Force is controlled by a Commission of Aeron- 
autical Affairs, with headquarters at Chungking. 


The Chinese Air Force, never very large, suffered heavily 
at the hands of the Japanese, Organization, according to 
Western standards, is poor but efforts have been made to re- 
organize and re-equip the Air Force with Allied assistance. 


American air assistance for China originated with the American 
Volunteer Groun This Group, which was independent of the 
Chinese Air Force, was recruited in the United States by Colonel 
Chennault, who commanded it. It was originally under contract 
to the Chinese Government to protect the Burma Road and the 
assembly plants on the Burmese border. 

Until July 4, 1942, when the A.V.G. was disbanded and 
absorbed into the U Army Air Forces as the l Pursuit. 
Group of the Air Task Force operating in China, the Group had 
been completely self-contained and was equipped with Curtiss 
P-40 single-seat fighters. When the Japanese invaded Burma 
the Group took an active part in assisting British units in the 


delaying action, conducting operations into Indo-China, Siam 
and occupied China, Up to the tine of disbandment the A. V.G. 
had destroyed 284 Japanese aircraft and probably damaged as 
many more. The personnel of the Group never numbered more 
than 250. Ten pilots were killed in action, four were presumably 
killed in action and nine were accidentally killed. E 

The American Army Air Forces in China were steadily built 
up, and in March, 1943, the Air Task Force, already referred to, 
was constituted as the 14th. Air Force under the command of 
Brigadier-General Chennault. This Air Force, under the admin- 
istrative control of the Commanding General, India, Burma and 
China, comprised n well-balanced force of Fighter, Bomber, 
Attack and Transport units with ancilliary services. 

The American authorities have also giving ance to the 
Chinese Air Force. Large numbers of Chinese pupils have 
received instruction in Army Air Force schools in the United 
States and assistance was also given by American personnel 
in Ching in operational tenining repair, and maintenance, 


COLOMBIA 


(The Republic of Colombia—Republica de Columbia). 


NATIONAL MARKINGS 


BLUE 


ic YELLOW 


í 


u 


MUDDER WINGS ONLY 


NATIONAL MARKINGS 


BLUE 


RUDDER WINGS ONLY 


The Cuban Aviation Corps, or Cuerpo de 


Aviacion, is 
administered by an aviation section of the Secretariat of 


As an outeome of re-organization in 1943, the Columbian Air 
Force (Fuerzi Aerea Colombiana) is now à separate nir arm 
under the control of the Ministry of War. 


EQUIPMENT 

Fighting :—Curtiss Hawk, 

Reconnaissance :—Curtiss Falcon, 

cu Twin-engined Bomber, 

Training airchild, North American A'T-6. 

Miscellaneous and  Transpor! Sikorsky amphibian, Curtisa 
Condor, Junkers W 33, W 34, K43 and Ju 52, Ford "Trimotor 
and Consolidated. P: 


ORGANIZATION 
Ministerio de Guerra, Direccion-General de Aviacion, Bogota. 
Director-General of Aviation: Lieut..Col. Lema Posada. 
The Colombian Air Force consists of fighting, reconnaissance 
and training units, details of which are not available. 
‘The Military Aviation School is situated at Cali, 


CUBA 


(The Republic of Cuba—Kepublica de Cuba) 


lt is a small service using modern aircraft. 
It has naval and military branches. 
ORGANIZATION 


Secretaria de Defensa Nacional, Departamento de Direccion, 
Seccion de Aviacion, Havana, 


National Defence, 
of American origin. 


Aviacion de Ejercito (Military Aviation): HQ. Campo do 
Columbia, Havana 
Oliver Commanding: Colonel Otatia Soe de. Liane 
Aviacion Naval (Naval Aviation): HQ. Rancho Hoyeros 
near Havana 
Officer Commanding: Comandante: Ernesto: Usntorres, 


TRAINING 


Escuela del Cuerpo de Aviacion, Campo de Columbia, Havana, 
This establishment has a capacity for 75 cadets. It is 


wovided with laboratories, workshops, radio and meteoro- 

logical office. 

'To provide a reserve of pilots for the Aviation Corps the 
Academia Nacional de Aviacion Cubana Reserva Aerea was 
formed in 1941. This organization will eventually acquire ita 
own aireraft but for the present it uses obsolete types owned by 
the Cuban Aviation Corps and operates at the Campo Teniente 
Brihuegas Army Airport. lt is expected that it will eventually 
be taken over by the Aviation Corps. 


EQUIPMENT 


Training :—Stearman A73-Bl, Aeronca. 

Advanced Training : neo, Curtiss-Wright 
American A'T-6. 

Bellanca, Howard DGA-15 

nan G21, 


19-R, North 
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THE WORLD’S AIR POWER 


CZECHOSLOVAKIA 


(The Czechoslovak Republic—Ceskoslovenska Republika) 


The year 1938, in which Czechoslovakia was, as a result of 
the Munich Agreement, deprived of its historie mountainous 
frontiers, fortifications and almost one third of its territory, 
will always remain one of the most fateful in the history of the 
Czechoslovak Air Force, 

March 15, 1939, the day on which the German forces invaded 
Czechoslovakia, was to have been the last day in the life of its 
Air Force, "The result of twenty years of pioneer and research 
work, both in military and civil aviation, should according to 
Nazi plans, have been blotted out of history. 

The German Army did succeed in destroying practically 
everything connected with the Czechoslovak Air Force, but 
it could not destroy the determination of Czechoslovak airmen 
to fight on. Large numbers of both flying and ground personnel 
escaped from the country in order to jom the Air Force of any 
nation which was prepared to fight and chock the progress of 
the avalanche of German aggression Which had already engulfed 
their country. 

As early as the Summer of 1939, the first group of these men 
enlisted in the Polish Air Force. In later days, it was one of 
these pilots, Sergeant Josef Frantisck, who, fighting with the 
Polish Air Force in the Battle of Britain, won the distinction 
of being among the first Allied pilots to be awarded the Distin- 
guished Flying Medal (and a Bar only a week later). 

At the same time other groups were forming and assembling 
on French territory. 

They were given short instruction and refresher courses 
and soon were being posted to various Fighter and Bomber 
units of the French Air Force for operational duties, ‘Thus, in 
tho Spring of 1940, there were more than one hundred Czecho- 
slovak Fighter pilots operating over the Western Front where, 
despite the overwhelming superiority possessed by the Germans 
both in numbers and material, they achieved many victories, 
Two of them were ranked among the top-scoriy: French Fighter 
pilots, having destroyed fifteen and thirteen enemy aircraft 
respectively. 

Apart from the total of 138 German aireraft shot down, 
Czechoslovak airmen took part in the air operations against 
the Nazi motorised columns which had broken into Franee, 
destroying a numbor of tanks and armoured vehicles. 

Six Czechoslovak fighter pilots were posted for operational 
duty with a French Squadron in Syria and, after the full of 
France, succeeded in making an adventurous escape into Pales- 
tine. Upon reaching the Syrian border, they were in danger 
of being captured and only the intervention of an armed British 
patrol helped them to sufety and thus, eventually, to rejoin 
their comrades of the Czechoslovak Air Force, by that time 
reorganized in Great Britain. 

When France collapsed in June, 1940, the majority of the 
Czechoslovak airman managed to reach England. Some of 
them flew their aircraft over but by far the greatest number 
were suved from capture by the gallantry of the British, Polish 
and Dutch seamen. On their arrival in Grent Britain, these 
men were immediately organized into a fighting force. The 
Czechoslovak Air Force was then re-grouped within the frame- 
work of the Royal Air Force. Its own Inspectorate was estab- 


lished at the Air Ministry to be responsible for the administration 
of all Czechoslovak Air Force Units in the United Kingdom. 

Within a fortnight the first Czechoslovak Fighter Squadron 
had been formed to operate from Great Britain, This Squadron 
became operational on August 20, 1940, only six weeks after 
its formation. On that duy, they had their first success in battle, 
destroying four enemy aireraft (two bombers and two fighters). 
At first the Squadron was equipped with the Hawker Hurricane ; 
later, however, it was re-armed with the Supermarine Spitfire. 
It played n prominent part in the Battle of Britain and by the 
end of October, 1040, its members had 42 enemy aircraft destroyed 
to their credit. 

Subsequently, two further Czechoslovak Fighter Squadrons 
were formed ind went into netion in October, HHO, and dane, 
1941, respectively. 

After June, 1942, those Fighter Squadrons operated ns in 
independent Czechoslovak Fighter Wing, taking part in tury 
offensive sweeps over enemy. occupied territory, ‘Their other 
activities included escorting bombers, attacking ground torgets 
and enemy shipping, dive-bombing the German anticinvasion 
defences, and reconnaissance and defensive patrols 

After the formation of the 2nd Taetienl Air Foree m the 
Autumn of 1043, this Czechoslovak Wing operated as ono of 
its units and thus took part in the nir operations preceding the 
invasion of Europe. It was also privileged to be one of the 
Air Force units operating on D-Day, 

From July, 1944, the Czechoslovak Fighter Squadrons operated 
with Fighter Command, escorting bombers during their attacks 
on important military objectives behind the enemy lines and in 
the Rhineland. They also carried out a number of offensive 
operations against enemy defences and communications, Ono 
of their tasks was to provide nir cover for the Allied airborne 
troops at Arnhem and to attack gun-emplacements in that 
area. 

Czechoslovak fighter pilots ulso served with various British 
units, including day and night fighter Squadrons. As far buck 
as the Summer of 1942, one of these Czechoslovak pilots gained 
the distinction of becoming the first Czechoslovak Commander 
of n British Fighter Squadron ; since then several others achieved 
the same honour, 

Tho first Czechoslovak Bomber Squadron was formed on 
August 4, 1940, and equipped with twin-engined Vickers: Well- 
ingtons. The difficulties of language and lack of experience of 
these aircraft were among the mam problems which had to be 
overcome before it could become operational. This was don 
however, in record time and in September, 140, the Squadron 
took off on its first operational mission, From that time up to 
April 1942, it operated in Bomber Command, attacking 70 
different targets in Germany, Italy, and Gorman-occupied 
Europe. During these sorties more than 1,300 tons of bombs 
were dropped, In April, 1942, the Squadron was transferred 
to Coastal Command and in its first year of service with that 
Command completed several hundred sorties, covering a distance 
equal to thirty-six times round the World. In addition to 
destroying or damaging several U-boats, the squadron shot 
down three enemy fighters and damaged seven others in the 


course of its anti-submarine patrols and sweeps, Later it 
re-equipped with four-engined long-range Liberator bomber, 

Up to 31 October, 1944, the Czechoslovak Constal Comman 
orews had attacked twenty-six boats and achieved victorin 
in twenty-nine encounters with enemy fighters, One of ther 


sinking of an enemy llo] 
ude-rimner carrying valuable enrgo in the Bay ot Bixeay on De 

ember 27, 0143 

Miter completing their operational tours Czechoslovak iiri. 
were employed as Instructors nt various Seliools, ns pilots 
Minnteninee Umts or Delivery. Flights or were posted for i 
with Transport Command, In April. 142, the first Ceechoslsyt 
pilot. to be emplea; on "F'rans-Atlintie fererving cross]. th 
Mlinitie: from the UNA. 

In June, 114, n Czechoslovak Air Regiment was formed op 
territory of the USSR. and this unit phiyed an important 
part in the fighting in eastern Czechoslovakia operating. fray 
nerodromes in Czechoslovak territory, Its flying personne) 
consisted partly of iurmen who had fought both in France und in 
Great Britain, und partly of those pilots who had succeeded m 
escaping from Czechoslovakin nnd made their way into thy 
CSSA 

The following decorations have been awarded to Czech 
slovak mirmen in recognition of their distinguished servie 
within the Polish Air Force, the French Air Foree, and the 
R.A. -Czechoslovak Military Cross 3 awards (with 454 
bars), Czechoslovak Gallantry Medal 477 awards (with 200 burs), 
Distinguished Service Order 2 awards, Distinguished Flying Cross 
30 awards (1 bar), Distinguished Flying Medal 17 wards, Air 
Force Cross 3 awards, Air Force Medal awards, Légion il 
Honneur 7 awards, Croix. de Guerre XI awarda, and Polih 
Military Cross 60 awards, 

On the cessation of hostilities in Europe the Air Council sent 
the following message to Air Viee-Marshal K. Janousek, K.C B. 
Inxpector-General of the Czechoslovak Air Force .— 

Now that the infamous Third Reich ta at last destroyed, the Ay 
Council send to you anil all the olicers and other ranks of the Czecho- 
slovak Air Force their deepest thanks for your unawerving help 
throughout the long and arduous struggle againat the common enemy 

The Royal Air Force will long remember how your countrymen 
by devious ways, came to these [alandas with the single thought of 
continuing the struggle for the freedom of Europe and how when the 
enemy's forces were thrown againat us your pilots fought with ours 
in the immortal Battle of Britain, In this hour your comrades in 
the Royal Air Force will feel no greater cause for rejoicing thin 
that the usurper of your country has been finally overthrown. May 
thin brotherhood in arms continue as a lasting friendship in the 
days of peace. 

On August 10, 1045 


inost. outstanding successes was the 


an official reception was held on the 
Prague airfeld nt Ruzin to celebrate the return, after six years 
of war, of the three Czechoslovak fighter squadrons (N 0, 
312 and 313) equipped with Spitfires, und the long-range bomber 
reconnaissance squadron (No. 311) equipped with Liberators, 
which had served with the R.A.F. for five years. 


(The Kingdom of Denmark—Kongeriget Danmark) 


Denmark was invaded without warning by Germany on 
April 9, 1940, and the country was occupied with little opposition. 
At the time of the invasion Danish Military and Naval Aviation 
was under the control of the Minister of Defence. 


The Army Air Force (Haerens Flyvertropper) consisted of 
two fighter squadrons and three reconnaissance and army 
co-operation squadrons. The Naval Air Service (Marinens 
Flyveveesenet) consisted of one squadron of reconnaissance 
seaplanes, one squadron of single-seat fighters and two Hawker 


DENMARK 


Dantorp torpedo-bomber seuplanes. Both services had their 
own training organizations and aircraft factories. 


After the occupation the Army and Naval Air Services were 
disarmed. All permanent personnel were transferred to their 
former regiments or units and all reserve personnel were 
demobilised. 

All Danish military and civil aerodromes were taken over by 
the German Luftwaffe as bases for the campaign against Norway 
and severul were bombed by the Royal Air Force. 


The situation on May 5, 1945, when the German forces in 
Denmark capitulated, was that cadres of the Army and Nuvy 
Air Forces existed but all training had ceased. The Army and 
Navy Aircraft Factories, both of which were fully equipped to 
build complete airframes were inactive. 

In the Summer of 1945 the Danish Minister of Defence charged 
Wing-Cdr. Berksted, who had served in the Royal Air Force 
during the war, with the task of reconstructing the Danish 
Air Force. 


An Aviation Company forms part of the National Army. 
This Company, commanded by Captain Mario Lovaton, is under 
the direction and supervision of the Secretary for War and 
Marine, who is also Commander-in-Chief of the National Army, 
and is based at the General Andrews Airport, Ciudad Trujillo. 


DOMINICAN REPUBLIC 


(Santo Domingo—Republica Dominicana) 


There the Company has established schools for the training 
of both pilots and technicians. 

The equipment of the company consists of the following 
types of aircraft :— 
Primary Training : —Boeing PT-17. 


Intermediate Training :—Consolidated-Vulteo BT-13. 
Advanced Training :—North American AT-6A, Curtiss R-19. 
Artillery Liaison :—Aeronca L-3. 

In addition, there are a few miscellaneous types, one of which 
is a Piper AE-1 light ambulance. 


ECUADOR 


(The Republic of El Ecuador—Republica del Ecuador) 


NATIONAL MARKINGS 
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RUDDER 


WINGS ONLY 


The Air Force of Ecuador is part of the Army and is 
administered by a Commandant of Military Aviation who 
is responsible through the Superior Army Command to tho 
Minister of Defence, General Alberto C. Romero, 

An Italian Air Mission was originally assisting the Ecuadorean 
authorities but this has been replaced by an American Air Mission 
which arrived in Ecuador early in 1941, This Mission is now 
co-operating with the Air Force in the development of its training 
scheme, 

By an agreement between the Ecuadorian and American 
Governments facilities have been placed at the disposal of the 
latter for the establishment of an air base at Punta Salinas for 
the defence of the Canal Zone, "The School of Aviation has been 
transferred from Quito to Punta Salinas, where the U.S, Air 
mission is based, 


ORGANIZATION 
The organization of the Ecuadorean Air Puree, or 
Aeren Ecuatoriana, is composed of the following :— 
Comandancia de Aeronautica, (Quito 
Commandant of the Air Force : 
Air Base Commands. 
Group Commands, 
School of Aviation, Guayaquil (Primary) and Punta Salinas 
(Advanced). 
Aerial Bases and smaller airports, 


Fuerza 


Major. Bayondo Tobar 


TRAINING 
»ersonnel is recruited from different 
rom the Military Cadet College, from 


Commissioned flying 
ranches of the Army, 
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meneceminissioned personnel (with a degree) or 
stustents and from students of secondary schools. 
Stutents before entering the Aviation School receive pre- 
lunimary training on the Link ner. Those from the civil 
shoots an graded as Cadets on entry. 
Specialist, personnel. complete their 
vones after joining their units. 


university 


training with special 


EQUIPMENT 

Wepublie 1-35, 
Transport:— Junkers Ju 
Training: rth American N 
Curtiss-Wright 1602, Fairchild M- 


Fighting: 


2, Bellanca 
1 


Curtiss-Wright R-19, 


Ryan PT 


EGYPT, FINLAND, FRANCE 


MILITARY AERODROMES 
Military Acrodromes are situated at PUNTA SALINAS, QUITO. 
Guayaguit, DATACUNGA, Cuenca, LOJA, SALINAS, MANTA and 
romana, 


NATIONAL MARKINGS 


RUDDER FUSELAGE & WINGS 


The Royal Egyptian Air Force was formed in 1032 under the 
command of a British Royal Air Force officer, The second-in- 
command was also an R.A.F. officer and there were six Egyptian 
officers, six British N.C.O's. and forty Egyptian military and 
civilian mechanics. The aireraft consisted of tive D.H. Moths, 

In April, 1937, in accordance with the Anglo-Egyptian Treaty 
signed in 1936, the command of the Air Force was taken over 
by an Egyptian officer and the British officer. previously in 
command was appointed Air Adviser to both the Egyptian 
Ministry of War and the British Military Mission. At the same 
time the British officers commanding squadrons handed over 


ECYPT 


(The Kingdom of Egypt—Misr. 


their commands to Egyptian officers and assumed duties with 


these units as advisers and instructors. 


ADMINISTRATION 

The Command and administration of the Air Force is under 
the Air Officer Commanding, Royal Egyptian Air Force, Lewn 
(Major-General) Husni Taher Pasha, who is directly responsible 
to the Minister of Defence. Although the Aw Force is an inde- 
pendent unit it is dependent on the Army for certum ancillary 
services and, to some extent, operational control is exercised 
by the Chief of the Army Staff. The Air Foree is advised by the 
R.A.F. officers of the Air Wing of n British Military Mission 


ORGANIZATION 
The Air Force is organized in six squadrons, of which five are 
operational and one a communications unit. 
All squadrons are located at Almaza with the exception of 
No. 2, which in stationed at Edku, 


Air Headquarters, Almaz. 
Air Officer Commanding : 
Pasha 
Station Headquarters, Alinaza 
No. 1 (Fighter-Reconnaissance) Squadron (Hurricane 1). 
No. 2 (Fighter) Squadron (Hurricane IIC). 
No. 3 (Communications) Squadron (Anson). 
No. 4 (Bomber) Squadron (Anson). 


Lewa (Major-General) Husni Taher 


No. 5 (Fighter) Squadron 
No. 6 (Fighter) Squadron 


TRAINING 
and 1937 pupil-pilots selected from the Army 
and the Military School were trained by the Royal Air Force 
at No. 4 Flying Training School at Abu Sueir. In 1938 a Flying 
‘Training School was formed at Almaza with both British and 
Egyptian instructors. 

Training in the Royal Egyptian Air Force has always b 
either wholly or partly undertaken by British Officers and 
N.C.O's. and all ab initio, intermediate and advanced training is 
based on R.A.F. methods. j 

The following are the principal training establishments :— 
Flying Training School. 

This consists of an Elementary, an Intermediate and an ad- 
vanced Flying Training Squadron. Elementary training is 
carried out at Khanka and the Intermediate and advanced 
Training at Almaza 


Technical Training Schools. 

These consist of a Technical Training School, a Signals and 
Electrical School and an Air Armament School, all located nt 
Mmaza 

ME mechanic and specialist recruits are taken from trade and 
technical schools, 


(Gladiator). 
(Tomahawk). 


Between 19; 


The Finnish Air Force, or Hinavoimat, was administered by the 
Ministry of Defence and was controlled by the Chief of the Air 
Force, who was under the direct operational command of the 
Commander-in-Chief of the Finnish Military Forces, 

Before the first Russo-Finnish War (30/11/39-30/3/40) the 
Finnish Air Force consisted of an Air Staff, three Air Regiments, 
one Naval Co-operation Squadron, a Central F chool, à 
Mechanics’ School, an Aireraft Depot and. tw i-Aireraft 
Artillery Regiments. 


THE ARMÉE DE L'AIR. 


The Allied landings m North Africa in November. 10942, were 
the first to liberate French soil, for Algeria is governed as part 
of Metropolitan France. With French soil thus free agam the 
Comité Francais de Liberation Nationale was formed to replace 
the Free French movement established on British soil in June. 
1940, by General de Gaulle, and the seat of Government was 
transferred from London to Algiers. 

"The Free French Air Force which since the dark days of 1940 
had kept alive the honour und traditions of the Armée de l'Air 
under the proud emblem of the Cross of Lorraine, formed the 
corner stone on which à new Armée de l Air was reborn, Air 
Headquarters were transferred to Algiers, leaving behind n 
subsidiary command responsible for the units of the Air Force 
operating within the framework of the Royal Air Force in the 
United Kingdom 

Headquarters in North Africa established two objectives— 
to continue to take part in operations in "'unisia, and Inter in 
Italy; and. with the co-operation and assistance of the British 
and American authorities, to form new units for service on all 
fronts, As fast as Anglo-American equipment and fresh personnel 
framed in North African: schools, in the United States and in 
Great Briti could be made available new formations were 
established, 

Fighter Groups 117. Nice, 18 Core LT Ronsuillon, 
L4 "Navarre, I2 Champagne" and 11:3: Dauphiné were 
formed and went into nction during 1943, They. took part m 
the Corsican and Italian campaigns and protected Allied convoys 
in the Mediterranean, Group 11/33, equipped with P.R. Light 
nings, undertook long-range reconnaissance over occupied territ- 
ory, particularly on the Italan front, In March, 1944. the 
Medium Bomber Group "Maroc," equipped with Marauc 
went into service in Italy. 

In Great Britain, alongside the “Lorraine,” “Ile de Franc 
und “Alsace” Groups, Fighter Groups. 12? "Cigogne" and TI 2 
"Berry," transferred from North Africa; went mto action in 
March and April, 1944, after re-equipment with Spitfires 

Towards the end of 194% the Royal Air For indertook the 
responsibility of training personnel sent from North Africn to 
Great Britain to form sir-erews and ground staff tor future heavy 
bomber groups, ns well as to provide reinforeements for forin- 
ations which had already been in service since the beginning of 
hostilities within the framework of the R.A.F. Flving Training 
Command provided the instraction, whieh followed the 
stanilard British iir-erew. training programme, but a French 
commandant and neh administrative. officers were respon- 
for the enlistment and diseipline of their formations. 

, ut the beginning of 1944, after eight or ten months 


FINLAND 


(The Finnish Republic—Suomen Tasavalta) 


This small force, equipped with Fokker D.21, Bristol 
Bulllog and Gloster Cainecock single-seat bghters aml Haristol 
Blenheim, Fokker C.V-E and C.X multi-seat aircraft, put 
up a vahant fight in the face of overwhelming numbers of 
Russiun aircraft, It received some reinforcements of new 
aircraft, notably further Fokker D.21 und some Brewster Buffalo 
and Fiat C.R42. fighters, but being virtually eut. off from the 
ontside world Finland was foreed to accopt the Russian terms 


FRANCE 


(The French Republic—Republique Francaise) 


preparation, virtually the entire resources of French nvintion 
were once again ready to participate in the struggle for the 
liberation of France and, ultimately, the defeat of Germany. 

To the four Fighter Groups and the "Lorrune" Medium 
Bomber Group operating from the British Isles in. preparation 
for the invasion of the continent, were added two Heavy Bomber 
Groups, 11/23 “Gnyan and 1/25 “Tunisie,” which, after 
passing through all stages of training. with the R.A.F., were 
equipped with four-engined Halifaxes and posted to No, 4 
Group, R.A.F. Bomber Command, 


ORGANISATION IN 1944 

After arduous training, the 2eme Regiment de Chasseurs 
Purachutistes, forming: part of the Special Air Services Brigade, 
was dropped into Britanny where it took part in many operations 
in liuson with the Forces Françaises de l'Intei 

From Italy, Corsica und North Africa, six 
six Medium Bombe 
prepared the way for and supported the invasion of the South 
of France on August IH 

The strategie situation evolved rapidly, With the heart of 
France liberated French units, operating within the framework 
of Allied command, attacked the enemy in Holland, the Ardennes, 
the Vosges and Alsace, while the heavy bomber units, always 
penetrating deeper into enemy territory, took part in. Bomber 
Commands! massive raids on Magdeburg, Leipzig, Chemnitz 
und other centres, 

Meunwhile, on the periphery of the “Fortress Europe" the 
enemy clung to the Atlantic ports, Already in January, 1044, 
the need had been foreseen for à special mr group to assist the 
F.F.J, as soon as the hour of rising struck, Using: old aircraft 
of the 1039-40 campaign and employed in the meantime im the 
North African schools, the Group Patrie was formed and later 
equipped with Douglas A-24— Dauntless dive-bombers this 
group landed on Toulouse aerodrome, only just hberated, on 
August. 20.— After taking: part in numerous low attuck missions 
on German eohimns in. retreat the Group, reinforced with per 
sonnel eecruited locally and using aircraft abandoned by the 
enemy, became the Forces Aériennes de l'Atlantique. which, 
with the Fighter Groups, two Medium Bomber Groups and one 
Reconnaissance Group. plaved à vital part in Che reduction ol 
the German Mlantie pockets, 

With the liberation of Paris and the installation in the capital 
of the Headquarters of the Forces Ad ines Franeaises, a new 
organization was ereated A General Staff of the Air exercised 
command ever all the forees af the Mende de V.Vir, whieh operated 
within the general tuctienl framework of the Allied Command, 
The distribution of the French mir forees operating under Allied 
tactical control was as follows 


of surrender, which inchided a rearrangement of the frontier 
and the surrender of naval and air buses, 

Finland, as an ally of Germany, again took up arms against 
Husa on June 22, 1941, but was compelled to accept peace 
terms on September 4, 1944. 


Bomber Command, R.A.F. 
Groupement: de Bombardement 
11723 and I 25). 
2nd Tactical Air Force, 
Groupes ile Chasse L2 
15 Fighter Wing, R.A.F 
Mediterranean Allied Tactical Air Force. 
Meme. Exeadre de Bombardement Moyen (Groupes I 22, 
TT 22 and E19). 
deme Eseadre 
TT 52 and 1 342). 


Mediterranean Allied Photo Reconnaissance Wing. 
Tore Escemdrille de GR. PH 33 


Mediterranean Allied Coastal Air Force. 
lere ndre de Chasse (Groupes 13. 17 and M 7) 
Vane Eseadre de Chasse (Groupes E 5, IHE 6 and I 4). 
dome Escadre de Chasse (Groupes 1 5, HE 3 and HI 3 
In adilition, Groupe 1 8 of the Section d'Aviation Cotitre, 
dependent from a section of the French Staff, operated within 
the framework of the M. V.C. A. 


Lourd No. 1 (Groupes 


R.A.F. 
12, UT 2 and TV2, forming No. 


^ Bombardement Moyen (Groupes I 63, 


In Russia, under Russian tactical control, 

Régiment de Chasse 

In addition, the Forces Aeriennes Françaises included the 
following :— 

3 Regiments of Parachutists, of which one served under the 
tactical control of the French Army and the others in the cadre 
of the S.A.S. Brigade, 

1 Brigade of Anti-aireratt Artillery. 

1 Battalion of Engineers. 

1 French Servicing Section, forming part of the Allied Air 
Forces Service Command, 

An Air Staff responsible for all French nir units stationed 
in the British Isles constituted a subsidiary command known 
us the Forces Aériennes Françaises de Grande-Bretagne. 

The territorial commands in Algeria, Tunisia, Moroceo, Corsica, 
AOR, ANA Levant and Somalia exercised responsibility for 
their respective non-combatant personnel serving with the 
air forces in the European theatre 


ORGANIZATION IN 1945 
With the complete liberation of France and the new phase 
of the war which began with the invasion of Germany, further 
reorgunization was called for, and from the beginning of 1945 
the Forces Avriennes Frangaises conformed to the following 
organization : 
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THE WORLD'S AIR POWER 


ler 


Corps Aerien Francais (forming part of the Ist Tactienl Air 
Fo , 


) 


lore Exendre de Chasse (Groupes L3, I 7 and 11/7), 
ime Excadre de Chasse (Groupes 14, £3 and 11/0). 
deme Eseadre de Chasse (Groupes 1/3, 105 und II/3 


3 and IT 


Wome Eseadre de Reconnaissance (Groupes T 


Groupe de Reconnaissance I 7 

Groupe de Transport 1 15, 

ler Regiment d Artillerie de E Air 

One Battalion: and two Air Support Companies of the 
Gronpement de Detection Eleetro-Majmétique. (Air Defence 
Wing No ) 


Ileme Brigade de Bombardement Moyen (part of th 


Ist Tactical 


Air Foree but under the direet orders of the ne Wing de 
Bombardement Moyen). 
Meme: Esenadre de Bombardement Moyen (Groupes 119, 


11/20 and 1:22), 
Meme: Eseadre 
IL 52 ind TH 853). 


Forces Aeriennes de L'Atlantique. 
Groupes de Chasse L18 and IL 15, 
Groupes de Bombardement L31 and 134. 
Groupes de Reconnaissance TE 33. 
Two Flotillas of Naval Dive-bombers, 
1 Regiment d'Information de Hir. 


diy Bombardement Moyen (Groupes 1/32, 


NATIONAL MARKINGS 
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RUDDER FUSELAGE & WINGS 


During the last year of the war, the organization of the German 
Air Force underwent considerable changes, These were the 
result of the Alhes closing the ring in the West, South and Bast 
around the European Fortress” and compressing the operational 
area of the Luftwaffe. Previously, the German Air Force was 
organized on n territorial be Sach of the six Luftflotten 
(Air Fleets) was allotted an area in which it exercised adminis- 
trative and operational authority. When the Luftwaffe squad- 
rons began to operate from German soil, with the exception of 
those in Norway, the Balkans and m Courland, all units came 
under the command of the Oberbefehlhuber Luftflotte Reich 
(Commander-in-Chief Air Fleet Reich) Generaloberst Anas 
Stumpff who was previously in command of Luftflotte 5 in 
Norway. The Air Officers Communding Luftflotte 3 and Italy, 
Generalfeldmarsehall Hugo Sperrle and Baron von Richthofen 
respectively, retired 

Generaloberst Stumpff created a number of operational 
commands (for fighters, night fighters, bombers, reconnaissance 
aeroplanes, dive-bombers, ground-nttack aircraft, seaplanes, ete.) 
which were mainly headed by officers who had distinguishes 
themselves in the field. Sturnpfi's main task was the defe 
of the Reich, but on his initiative offensive operations, such as 
the abortive fighter-bomber sweep on January 1, 1945, against 
allied airfields in Belgium were sometimes made, their execution 
being entrusted to the Kommandierender General der Jä; or 
Jagdbomber (A,O.C. Fighters or Fighter-Bombers.) 

The difficulties of the numerically inferior Luftwatfe to stem 
the onslaught of the Allied Au Forces were aggravated not only 
by shortages of practically all raw materials (in. particular of 
petrol) und spare parts, but also by the transport chaos, a result 
of the Allied bombing offensive. These shortages forced the 
Luftwaffe Command to curtail training which, in the second half 
of 1944, came practically to a standstill, with the exception of 
conversion training for reaction-propelled types, During the 
lust six months of hostilities, a sharp decline of the moral of 
German airmen, in particular of fighter pilots, became noticeable. 
These and many other causes speeded up the downfall of the 
Luftwaffe which, after the Allies had crossed the Rhine, was no 
longer able to put up resistance 

There were also some changes among the heads of depart 
ments of the German Air Ministry. On the occasion of the at 
tempt on Hitler's life on July 20, 1944, the Chief of the Air 
Statf General der Flieger Günther Korten was mortallly wounded 
and had to be replaced by the former Chief of Staff of Luftflotte 
3 General der Flieger Koller. The Chief of the Ministerial Ottice 
Generaloberst Karl Bodenschutz wus also injured and did not 
appeur to huve recovered before the unconditional surrender ol 
the Wehrmacht. ‘Towards the end of April, 1945, Reieli 
Marshal Hermann Goring, the Commuander-in-Chiet, resigned for 
“health reasons” and was replaced by General-oberst Robert 
Ritter von Grom, the Commander-in-Chief of the Luftflotte 6 
(Central Sector of the Eastern. Front) who by taking over the 
new post became the 23rd Fiell Marshal of the Wehrmacht 
nnd the 5th of the Luftwaffe. 

The re-organization of the Luftwatfe resulted in the apparent 
abolition of practically all the mobile and operational commands, 
the Fliegerkorps and Fliegerdivisionen (Air Corps and Air 
Divisions), the only exception being the Fallschirm üger- 
divisionen (Parachute Divisions), which were greatly increased 
by personnel from flying units, signal formations, and other 
detachments, There was even à Fallschirmjüger Armee, com- 
muanded by the Inspector of Parachutists Generaloberst Kurt 


Forces Aeriennes Francaises de Grande-Bretagne (operating 
under British tietieal command) 
dome Fiseadre de Chasse (Groupes 1 
Groupe de Bombardement Moyen I 
Groupement de Buinbardoment 
123 and 125). 
wo Parachute Regiments mehided in the 8 
Division operating under Russian tactical command, 
teyament ide Chasse HT 5, 
Formations with the Allied Service Command and under directive 
of the 1st Tactical Air Force, 
One Parc Depot of the Hist ADG. 
Three Sceteurs do 1 Air 
Vmbulinee Chimrgicule No, 401 
Fifty Seriem Compinies 
Home Defence Organization. 
Time Esendre de Chasse (Groups E98 
Vhree Naval flotillas 28. 48,, SE. 
Two Gronpements de Détection Electro-Magnetique. (002 
imd ec 
One Battalion of Engineers. 
One Parachute Regiment 


1/2, HT 2 and IV. 2). 
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"he. re-organization of French territory inte Aerial Regions 
dnd subdivisions huis been revived. while in overseas territories 


GERMANY - 


(The German Empire—Deutsches Reich) 


Student, which tried unsuccessfully to defend North-Western 
Europe and, towards the end, North-Western Germany, At 
least one Fallschirmjägor Division operated in Italy while elements 
of others were distributed among the units on the Eastern 
Front or formed the nucleus of the Luftwaffe Field Divisions, 
of which some twenty seem to have been in existence in the 
beginning of 1945. 

With one exception, Fallschirmjiger fought as infantry ; 
the exception being the operation “Greif” when, during the first 
two days of Runstedt's push in the Ardennes in December, 
1044, some 1,500 parachutists divided into so-called battle 
groups were dropped in front of the Panzers for sabotage pyr- 
poses, Yet, the men lacked the skill and experience of the 
Fallschirmjiger who captured the Waulhaven-Rotterdam aero- 
drome in 1940 and overcame the dogged British resistance on 
Crete in May/June, 1941. 

Luck of transport aircraft seems also to have hampered the 
full employment of the German parachutists in the Ardennes 
offensive, Because Ju 52/3m's had been lost in great numbers 
m North Africa, Russia, and Western Europe, and losses could 
no longer be replaced from production becnuse of the great 
destruction in the factories, operational types were used, as 
for instance, for the supply of the beseiged Channel strongholds 
and those along the Atlantic Coast. Losses of men and material 
among the already decimated Transportgeschwader (Air Trans- 
port Groups) were, however, so great that regular supply flights 
could not be maintained. Lack of transport aircraft also sealed 
the fate of the German garrisons in Greece and on the Aegean 
islands, which were unable to evacuate their strongholds in 
time, 


FORMATIONS AND FLYING UNITS 

While, theoretically, the strength of the Staffel, Gruppe, and 
sehwader (Squadron, Wing, and Group) remained the same 
during the whole war (see previous issues) serviceability in the 
operational units steadily decreased because it became impossible 
to keep pace with the rate of destruction, Perhaps the only 
exception were the units equipped with reaction-propelled 
types—the rocket-propelled Me 163 and the jet-propelled Me 
262 und Ar 234, 


ARMY CO-OPERATION 
Because of lack of fuel, Tactical reconnaissance flights had to 
be restricted severely as far back as the middle of 1944. Most 
Army Co-operation units were equipped with obsolete types 
(mainly Hs 126, but also Fw 189) which even under a strong 
“fighter umbrella” had little chance of carrying out the orders 
given to them. Tactical reconnaissance was, therefore, en- 
trusted to single-seat fighter squadrons, equipped with the 
Me 109 or Fw 190, which made these missions between two 
Combat sorties. The former close co-operation between Panzer 
and Stuka—at least one Gruppe of Ju 87 Stukas was attached to 
euch Panzer Division in 1942—could also no longer be main- 
tained as the production of the Ju 87 was practically abandoned 
towards the end of 1944 after most. of the factories building 
this type were either destroyed by bombs or re-tooled for the 
manufacture of fighters. Furthermore, most of the operational 
Ju 87's were converted for ground-attuck work. Shortly 
before D-Day. Ju 87 ground attack squadrons began to operate 

only by night in order to avoid heavy loses. 


NAVAL CO-OPERATION 


With the exception of a few attempts by German torpedo- 
aircraft and submarines to intercept Allied convoys sailing to 
Murmansk and reconnaissance and wenther flights, mainly 
undertaken by By 138 flying-boats, from Northern Norway, 
the German Air Force had hardly any opportunity of co-operating 
with the German Navy, This was another result of the shortage 
of aircraft which, a8 in the case of the Luftflotte 3 in Norway, 
Was so great that not even a complete single-seat fighter squadron 
was available to protect the Tirpitz at her moorings in the 
Alten Fjord when it was attacked by the Royal Air Foree, No 
change in the equipment of naval co-operation squadrons was 
observed during the past year, ‘The only new type which was 
put into service was n "rotor-kite^ which was used by U-bonts 
for reconnaissance. purposes. i 


the local commana. corresponding to territorial divison 
being maintained or have heen re-created. Thea 

inaddition to being responsible for the recruitment 
and equipiient of local forces, are also responsible for the adim 
istration of Police and Security units and border patrol sqradron 
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EQUIPMENT 


On the cessation of hostilities in Europe the operational unt 
ol the Armée det Air were equipped with the following types of 
mirernft 
Fighting : 

bolt (6. groups: 

Dewoitine D 


. Republie Thunder 
pay. Yak CE group 


Supermarine Spitfire (8 group 
Bell Airacobra (2 g 
(T group) 


Medium Bombing : Martin Martane (S groupes), Non 
Ameren Mitehell (1 group) 

Heavy Bombing : Handley Page Halifax (2 groupes) 

Reconnaissance : Lor kti Lightning (1 group). Northrop 


Black Widow (1 group), M 
Transport : Donghis Dakota (2 groups), 
(V group). Junkers Jn 52 (1 group) 
Border patrol, police and security units were equipped with 
Bristol Blenheim, Avro Anson, Martin Baltimore and various 

French types. 


(0 (Fieseler Storch) (2 groups) 
Beecheraft: Expeditor 


ADMINISTRATION AND SUPPLY 


When Generaloberst Stumpff became practically: the Con 
mander-in-Chief of all the operational Luftwaffe units, he alw 
took over the air defence organization which had been previously 
entrusted to the Luftange (Air Districts). From then onwards 
their tasks were purely administrative, na the supply organ 
ution appeared to have been re-organized by concentrating it 
under the control of a General of Supply. 


TRAINING 
Although the Directorate of Education and Training wa 
still in existence shortly before the cessation of hostilities, it 


had hardly anything to do since training came to a standstill 
Its educational functions had been taken over by the so-called 
Ed 


ational Officers who were, in fact, representatives of the 
Nazi Party and ior the Gestapo. 

The training of flying personnel, which was thorough in pre 
war days and up to the Autumn of 1941, had to be gradually 
curtailed. The first to suffer were the bomber crew pupils 
their operational training aircraft and instructors were trans 
ferred at first temporarily then permanently, to the air transport 
units which were engaged in flying supplies, firstly to the armies 
advancing through Russia and latterly to the besieged garrisons 
on the Eastern Front. Then, unless these transferees showel 
extraordinary abilities, they were transferred to the Luftwnfe 
Field Divisions, 

In the meantime, the Western Allies had so increased the weight 
of their bombing offensive against the German Air Force and its 
production plants that the German High Command was compelled 
to concentrate practically all productive capacities on the man 
ufacture of fighters aircraft. Training was concentrated on the 
instruction of fighter pilots and on conversion training of bomber 
pilots, This training was mainly done in the Eust and South 
Eust—in Poland, Eastern Germany and Hungary, Schools 
in the West could not maintain their programmes because of 
the continuous interruptions by Allied raiders. When the 
Russians overran the great training installations in the East, 
it was the beginning of the end. The few remaining schools 
did not have the capacity to instruct the number of pupils 
necessary to replace the steaiily-monnting: losses, and the 
supply difficulties and the incessant fighter sweeps over Reich 
territory did. the rost. 

As to the traming itself, the following comparison may give 
an indication of how it deteriorated during the past year. While 
before the War, a tighter pupil flew almost a dozen different 
training and operational types, before he joined a fighting umt 
by the begmning of 1944 he was flying only four: the Bu 131 
Jungmann elementary. trainer, the Ar 9 advanced trainer 
the Me 108, and the operational Me 109 single-seat fighter 
The number of flying hours amounted to hardly more than 25 
per cent. of those flown in pre-war days, when the German Air 
Force claimed that its pupils had to tly roughly 200 hours before 
being sent to an operational unit 


AIRBORNE FORCES 


Since the capture of Crete air-borne forces pliyed no decisive 

part in German operations. As far as could be ascertained. 
such units were employed only twice. One occasion was during 
Rundstedt’s “Christmas offensive" in 1944, the other, the 
liberation” of Mussolini. The latter. is interesting because 
the parachutists which were used weve not Luftwaffe Fallschirm- 
jäger but members of the N.S. Security Service, Although 
German propaganda claimed that the training of parachutists 
Was continued right into 19H35, the operation “Greif” disproved 
such claims, as many men employed in it had had only. theare 
tical instruction, while some had never previously been inside 
an aeroplane, 


The production of gliders. which at one time lad been given 
priority over some operational types, was abandoned completely 
to free productive capacity for fighters or V-weapon manufactur 
The production of uir transport types was, before D-Day, praet 
ally restricted to two factories—the Junkers-owned Villacoublay 
plant near Paris and the ATG. aireraft. factory in. Leipete 
Mockan, also part of the Junkers-Argus combine, — Towant* 
the end of 1944, the equipment of the existing ait transport 
units was very mixed, including even such obsolete typos as 
the Junkers W 33 and 34 of 1928 vintage. 
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AIR SIGNAL UNITS 


Que of the most important tasks of these units before tho 
invasion of the Continent was the maning of the Fernortungs- 
werate (the radiolocation installations). which were main! 
up in the ocenpial Western t tories, and also the devices for 
the direction of the night. fighters. When the Allies overran 


At the outbreak of the Greco-Italian War in November, 1940, 
the Royal Hellenic Air Force was suffering some initial dis- 
advantage from its size and from the lack of an individual 
tradition, The fact that its senior officers were recruited from 
the Army and the Navy, although advantageous to co-operation, 
did not assist the formation of this tradition. Shortage of 
material, due to the lack of a domestic aircraft industry, and 
financial restrictions hampered, until quite recently, the develop- 
ment of effective striking forces in peace and increased difficulties 
of maintenance and replacement during war. 


The flying equipment in use in October, 1940, was made up as 
follows ;— 

(1) Two Fighter Squadrons equipped with Polish PZL single- 
seat monoplanes. These aircraft were obsolete, they were slow 
and their radio equipment was unsatisfactory, 

(2) Three Light Bomber Squadrons equipped with Bristol 
Blenheim, Potez 63 and Fairy Battle monoplanes respectively. 
These units were not complete in establishment nor were the 
individual aireraft fully equipped. 


(3) Two Army Co-operation Squadrons equipped with Henschel 
Hs 126 monoplanes and Breguet XIX biplanes respectively. 
The former is a standard type in the German Luftwaffe but the 
Breguet XIX, bought some 15 years before, was obsolete, slow 
and ill-equipped. 

(4) Three Naval Co-operation Squadrons incompletely equipped 
With Avro Anson, Fairey HEEB and Dornior aircraft. respectively 

These forces were augmented after the outbreak of the Greco- 
Italian War by certain aircraft made available by the Royal Air 
Force, but the extent of this reinforcement was limited by the 
atrategieal situation at the time. Phe personnel of the Roy 
Hellenic Air Foree was insaflicient to provide nn adequate 
trained reserve and was naturally deficient m training under 
war conditions, 

These special conditions and, in particular, the shortage of 
equipment placed certain marked limitations upon the tactical 
employment of the Royal Hellenic Air Force. For example, the 
bomber squadrons, owing to lack of bomb-sights, could only be 
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France, Belgium, and part of Holland, these installations had 
to be abandoned and the personnel was sent to infantry units. 


THE HERMANN GORING PANZER CORPS 


This unit, the development of which was described in previous 
editions, was ultimately increased. to the strength of an Army 


Corps. Parts of it fought in Italy and on the Eust. Prussian 
Front where they suffereil severe losses, in particular the Panzer 
Grenadier Regiments. 


GREECE 


(The Kingdom of Greece—Hella 


used for dive-bombing. Similarly, lack of communications, 
equipment, fuel nnd oil, repair facilities and, above all, of 
highly-trained personnel, placed the Air Force under a great 
disadvantage in comparison with the enemy. Finally, the 
absence of suficient permanent operational ‘aerodromes and 
shortage of staff put a severe strain on both officers and men. 


In practice, however, the adaptability and high moral of the 
Air Force overcame some of these difficulties and many operations 
were successfully undertaken. Tighter protection was given to 
ports and aerodromes and successful bomber sorties were 
repeatedly made over the enemy's rear positions in Albania, on 
aerodromes at Corytsa and Agyrocastro, ammunition stores at 
Premeti ond elsewhere and on many other strategic objectives. 
In addition, the Army Co-operation squadrons, in spite of 
their great inferiority, successfully fulfilled their roles in 
reconnaissances and other tactical operations over land and sea. 
Numerous Italian aircraft were destroyed both in the air and on 
the ground, and at no time could Italy be said to have secured 
general (as opposed to local) air superiority over Greece. 


In the course of these successes, however, losses of trained 
pilots and material were incurred faster than they could be 
replaced. A strategical reinforcement by fighter squadrons of 
the Royal Air Force was provided with most satisfactory results 
and the combined force remained in action until the Allied 
withdrawal from Greece on April 23, 1941. 

After that date considerable numbers of Royal Hellenic Air 
Force personnel and some aircraft succeeded in reaching Egypt 
and from these, implemented from other sources, the nucleus of 
a Royal Hellenic Air Force came into being. 

It was organized along the lines of the Royal Air Force, which 
gave every assistance and. established a liaison. organization 
through which the Greeks could become familiar not only with 
the administration and operation of the R.A.F. but with the 
best means and methods whereby them own problems could 
he solved and progress facilitated 

"The first operational unit of the Royal Hellenic Air Force 
went into service early in 1942 equipped with Hawker 
Hurricane single-seat fighters. All pilots, both officers. and 


CUATEMALA 


N.C,O.s, had. previously been engaged on flying duties either 
on the Albanian front against the Italians or during the German 
Invasion which followed. This squadron was initially engaged 
m shipping protection, both by day nnd by night, in the Mediter- 
ranean, and it later took part in the Italian campaign. Tt was 
Inter equipped with the Supermarine Spitfire. 

Bomber pilots of the Royal Hellente Air Foree had, since 
1942, undertaken anti-submarine patrols and long range reconn- 
aissance patrols over the Mediterranean, and took part in oper- 
ations in Italy and Yugoslavia, ‘The Hellenic bomber squadron 
served as a mixed unit as, although all pilots and navigators 
were Greek. insullicient. tramed personnel made it necessary 
for R.A.F. air-gunners and some ground staff to be employed. 
In 1944 the squadron joined the R.A.F. Balkan Air Foree on 
its formation. Tt took part in the disruption of enemy commun 
ications in Yugoslavia im support of the Partisans’ ground 
operations and made many snecessful bombing missions. by 
daylight on enemy strongpoints, power installations, stores 
and ammunition. dumps, shipping and docks. Originally 
equipped with the Bristol Blenheim, it was later armed with the 
Martin. Baltimore 


On the conclusion. of hostilities in Europe the Air Council 
sent the following message to Air Viee-Marshal J. Cassimatis, 
commanding the Royal Hellenic Air Force : 

On thia memorable Day of Victory over Germany the Ai 
send greetings and congratulations to you and to all offi 
other ranka of the Royal Hellenic Air Force. 

They warmly appreciate the comradeship: in arms and association 
with the Royal An Force which have qrown up and which they hope 
will continue 

They will never forget the courage and skill of your Countrymen 
in their gallant resistance to the treacherous Fuscist. onslaught, 
cul their superb endurance in the face of the Germans 

The Council are deeply mindful of the sufferings which Greece 
han so heroically borne and earnestly hope that the future will briny 
to your Country a lasting peace and happiness 


Council 
s and 
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The Air Force of Guatemala, or Cuerpo de Aeronautica 
Militar, is under the administration of the Army Command, It 
has recently been modernised, the system of training has been 
brought up-to-date and a number of Ryan and Waco trainers 
have been acquired. 

In return for facilities to build defence bases the United 
States has granted cash eredits to Guatemala under the Lease- 
Lend Act for the purchase of defence materials, including 
aircraft and equipment, 

ORGANIZATION 
Aeronautica Militar, Secretaria de Guerra, Guatemala City. 


Chief of Military Aviation and Director-G of Civil 
Aviation : General Jose Ovidio Sierra. 


eneral 
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Technical Inspector of Military Aviation : 
Massot. 


Escuela de Aeronautica Militar, 
Guatemala City. 


Coronel Henri 


“La Aurora” Airport, 


The Military Aviation School is equipped with Ryan 
training monoplanes and operates on the "La Aurora" Airport 
at Guatemala City, Pilots of the Military Aviation School have 


made many formation flights to the capitals of neighbouring 
republics, 


HONDURAS 


(Republic of Honduras —Republica de Honduras) 


Military Aviation in Honduras is the 


Department of War, Marine and Aviation 


ORGANIZATION 
Departamento de Guerra, Marina y Aviacion, Tegucigalpa. 

Director of Military Aviation; Lieut.-Col. H. A. White. 

Assistant-Director > Capt. L. A. Fiallos, 

The Director of Military Aviation also controla all Civil 
Aviation in the Republic, ‘The Directorate comprises the 
following departments : 

Estado Mayor e Inspeccion (Headquarters and Inspection). 

Intendencia y Administration (Finance and Administration). 

Justicia Militar (Military Justice). 

The Honduras Military Air Arm is a small force equipped 


adininistered by 


with modern American aircraft. The Military Aviation School 
is situated at Tegucigalpa, the capital, North American NA-10, 
Waco and Ryan ST trainers are used 

The Honduras Government is planning a programme of 
expansion whereby enlisted men will join the Military Aviation 
School for a period of two years, during which they will be 
taught mechanics, carpentry and other trades connected with 
aviation. Those who qualify to a certain standard of com- 
petence at the conclusion of their training will be promoted to 
the rank of cadet and trained as pilots. 


The Hungarian Air Force was founded in 1936, when a small 
military air arm was formed under the sponsorship of the Direct- 
orate of Civil Aviation, At the end of 1938 a new organization 
as the Air Force Command came into being. This 
nd was directly subordinate to the Ministry of National 
, as was the Anti-Aireraft Defence Command 
At the tune Germany undertook the organization and instruet- 


hnown 


HUNGARY 


(The Kingdom of Hungary Magyarorszag) 


jon of the Hungarian Air Force. Subsequent control of Hungar- 
ian air routes took place as and when required for the conduct 
of operations, Units engayed in. the defence of Hungarian 
targets were probably more independent. of Luftwatte control 
than units which operated on the Russian. front 


The Air 


Foree originally consisted of five Air Regiments 


comprising bomber, fighter and tactical units equipped. with 
German and. Italan types of aiveraft, After 1841 new umts 
were formed which were equipped with more modern. German 
aireraft types for service on the Russian Front 


The Conmander-in-Chief of the Hungarian Air 
1044-42 was Air Commodore V.S. Banfulvy 


Fore in 
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THE WORLD'S AIR POWER 


(The Kingdom of tran —Mamalik-i-mahrousseh-i 


NATIONAL MARKINGS 


GREEN 


RUDDER WINGS ONLY 

The Air Foree of Iran, which was created in. 1024, is an integral 
part of the Army, It is administered by the Aviation Depart- 
ment of the Min of War and is subordinated to the General 
Staff of the Army, The Commander of the Air Force and Head 
of the Aviation Department is Brigadier General Ahmed Khso 
rovani, The headquarters of the Air Force is at Teheran, 

British and Russian forces entered. Teheran on August 25th, 
1941, following the Tranian Government's fiilure to give a 
satisfactory reply to joint overtures made by Russin and Britain 
concerning the presence and activities of German ^ tourists" m 
the country, The British Forces, which made thor entries 


NATIONAL MARKINGS 


Ww QQ) 


FIN ONLY FUSELAGE & WINGS 


The Royal "Iraqi Air Force was formed in 1931, The first few 
officer pilots were trained in England at the R.A.F. College at 
Cranwell, but a Training School of the R.L.A.F. was opened in 
Baghdad in June, 1933. The instructors were Royal Air Force 
and ‘Iraqi officers who had passed through the R.A.F. Central 


IRAN (PERSIA) 


from the South and the West, were under the direction of General 
Sir Archibald Wavell, Commander-in-Chief, India, but the mr 
contingents were supplied by the Royal Air Force, Middle Enst 
Command. These ineluded fighters for the support of wir-borne 
troops und for offensive action against the Iranian Air Force: 

At the end of four days all resistance ceased by agreement 
and terms were drawn up for the oecupation by the British 
and Russians. 

On September 9th, 1943, Iran. declared. war on Germany 
After the Teheran Conference, which was held between. Nov 
ember 28 and December 1, Great Britain, Russin and the United 
States issued a Joint. declaration. wherein. their Governments 
recognised Iranian assistance, undertook. to give Iran economic 
iid wherever sible and expressed their desire. for the main 
tenanes of Iranian: independer and territori 
integrity 

From 1042 and until the Mediterrean was ro-opened to tratte, 
Iran served as one of the principal channels of supply for Russia 
amil longe numbers of British and American aireraft were delivered 
to bases in Iran, erected and hinded over to Russin pilots for 
final delivery to the Soviet Union 


ORGANIZATION 
‘The Air Force is made up of two Regiments, one Bomber and 
one Reconmussance, Both the Regiments are stationed at 
Teheran (Doshan "'eppeh).— The Reconnaissance Regiment has 
three detachments disposed at Ahwaz, Kermanshah and Isfahan. 


"IRAQ 


(The Kingdom of ‘Iraq Mesopotamia 


sovereignty 


were 


Flying School. Originally the mechanics of the R.LA.F. 
trained nt the R.A.F. Depot at Hinaidi but later an App 
Training School, modelled on R.A.F, lines and employing R.A.I 
instructors, was instituted within the R.I.A.F. 


ADMINISTRATION 

The Royal "Iraqi is a part of the Army and comes 
under the direction of the Ministry of Defence, The command 
and administration of the Air Foree is under an officer known 
as the Oflicer Commanding, Royal “Iraqi Air Force, who is 
directly responsible to the Chief of the General Staff. he 
system of internal administration and command is similar to 
corresponding formations in the British Royal Air Force. 


ORGANIZATION 
‘The Royal ‘Iraqi Air Force consists of the following units +- 
No. 1 (Army Co-operation) Squadron, Mosul. 
No. 4 (Fighter) Squadron, Kirkuk. 
No. 5 (Fighter) Squadron, Al Rashid, Baghdad, 
No. 7 (Fighter-Bomber) Squadron, Al Rashid, Baghdad. 
Communications Flight, Al Rashid, Baghdad. 
Flying Training School, Al Rashid, Baghdad, 


iran) 


TRAINING 
^p to 1932 nil pilots for the Iranian. Air Force were trau 
abroad, either in France or Soviet Russia. In. 1932 a Flying 


with the 
Britain in 


School was estublished ut Mehrabad and, 
* oficers who were sent to Creat F 
all pilots been trained in Iran. 

The Flying Traming School at Doshan Teppeh, consists of 
three € Elementary, Service and Advanced, There 4 
niso one Ground Tramimng oup. The majority of the FTX 
pupils nre oflicera, but NCOs are ulao trained, 


MAINTENANCE AND REPAIR 
Phere ia à Maintenance and Repair Unit located at Teheran 
(Doshan "'eppeh) where major repairs and overhauls nre under 
taken and where assistance is rendered by a small Advisor 
Staff of R.A.F. personnel 


EQUIPMENT 
The Iranian Air Force is equipped ns follows 
No. 1 Bomber Regiment : Avro Anson and 
Moths. 
No. 2 Reconnaissance Regiment : Hawker Hind, 
Fury, D.H. Ty Moth, 


D.H 


Tiger 


Audax ind 


The Commanding Officer, 'Aqid (Colonel) Sermi Fattah, who 
was trained at Sandhurst and at various R.A.F. schools, i« 
reorganizing the Air Force with the co-operation of R.A.F 
officers and N.C.O's, who are now employed in the Royal ‘Iraqi 
Air Force and form part of the British Military Mission to the 
"Iraqi Arm; 

The R.A.F. in the Middle East has offered a number of aircraft 
to the H.LA.F. and further aireraft will be purchased. from 
R.A.F, sources. 

In October, 1943, cadets were sent to England for training, 
and a number of "Iraqi pilots have been sent to R.A.F, Middle 
Rast establishments for advanced flying training. 


THE NATIONAL MARKING 
"The triangular marking worn on fuselage and wings of all 
Iraqi military aireraft incorporates a formalised representation 
of the initial letter of the word Jaish, the Arabic word for 
Army. ‘The four colour bands of the fin marking are the colours 
of the "Iraqi flag and represent the four dynasties of ‘Iraqi 
history 


On September 8, 1943, the Italian Government under the 
leadership of General Badoglio surrendered unconditionally. to 
the Allies and on October 13 this Government, whose sphere of 
influence was limited to the territory captured by the Allies, 
declared war on Germany. On the following day Italy was 
accepted by the Allies as n co-helligerent. The remainder of 
the country emne under the complete domination of Germany, 


THE ITALIAN CO-BELLIGERENT AIR FORCE 

From the Italian airmen who, after the fall of the Fascist 
Government in July, 1943, joined. the Allied air forces in the 
Mediterranean, three Wings w formed, a Fighter Wing with 
headquarters at Lecce; a Seaplane Wing with headquarters 
at Taranto (under the operational control of Wing, 
Mediterranean Coastal Air Forces) ; and a Bomber and Transport 
Wing with headquarters at Levee 

These wings, although under [alin command. were directed 
and controlled by an nir sub-commission of the Allied Control 
Comunission, and were, by agreement between the Allied Com 
mand and the Italian authorities, based on the eastern coast 
of Italy. 

The Fighter Wing consisted of five squadrons, Squadrons 10 
and 12 (Airacobra) stationed at Canne: Squadron 20 (Spitfire 


ITALY 
(The Kingdom of Italy—Regno d'italia) 


102 (Macchi and 


d at Lecce. 


VB) stationed at Canne: Squadron 202) 


Squadron 155 (Macchi 205) both statior 


The Seaplane Wing was made up of four squadrons. Squadron 
$2 (Cant Z. ) stationed at Taranto; Squadron S3 (Cant 
Z.901. Z.506B and Z.5088) stationed at Brindisi: Squadron 
84 (Cant Z.506B, 506C and 5068) station Taranto and 
Elmas: and Squadron 85 (Cant. Z.501, Z7 a Z5068 and 
Fiat R.S.14). 

The Bomber and Transport Wing consisted of five squadrons, 
Squadron | (S.M.82) stationed at Lecce; Squadron 2 (S.M 
7 82 and Fiat 6.12) stationed at Rome; Squadrons 
(Baltimore IV and V) stationed nt Littorio; and 
(Cant Z.1007) at Lecce, 
ween October, 1943, and May 8, 1945, aireraft of the Co 
Belligerent Air Force flew 8,542 sorties, during which 4 enemy 
wireraft were destroyed and 41 Italian aircraft were lost. During 
the same period 1,188 tons of bombs were dropped. The main 
activity of the co-belligerent units was in co-operating with 
the Balkan Air Force, chiefly over Yugoslavia, 

At the end of hostilities im the Mediterranean the Co Bell 
werent Air Force. consisted of 512 mireraft, of which 433 
operational types. Serviceability was about 46 per cent. 


NATIONAL MARKINGS 


RUDDER 


FUSELAGE & WINGS 


JAPAN 


(The Japanese Empire- Nippon) 


Japan surrendered to the Allies on August 14, 1945, the surr- 
ender terms including the disbandment of the Air Fore: the 
prohibition of all flying within Japan and the destruction of ull 
nireraft manufacturing plants. The following gives n brief 
outline of the organization of the Army and Navy Air Forces 
us they existed before the capitulation. 


Service Aviation in Japan was subordinated to the Army and 
the Navy, Army Aviation under the jurisdiction of the Ministry 
of War and the Naval Air Service under the control of the 
Admiralty. H.L.M. The Emperor Hirohito was the supreme 
pens dt of the fighting forces. 


MILITARY AVIATION 
Re-organization of the Japanese High Command in the 


THE FASCIST REPUBLICAN AIR FORCE 

"hus force was formed after the Armistice with Italy, with 
General Tessari as Under-Secretary of State for Air. It consisted 
of a number of fighter squadrons, together with a torpedo 
bomber unit and a squadron of reconnassance seaphines, all 
equipped with Italian. aircraft. This foree, whieh became 
operational in March, 1944. was virtually under the control 
of the Luftwaffe. Actual strength was probably never higher 
than 150 serviceable aircrait, of which 100-120 were fighters 

During the Summer of 1044 one Fighter Gruppo was r 
equipped with the Me 109 and early in 1945 a second Gruppo 
was similarly re-equipped. Upon his retirement General Tessirt 
was succeeded by Dr. Molfese who, after a short period ns 
Under-Secretary of State for Air, was ultimately replaced by 
General R, Bonom 

The Republican Air Force carried out routine fighter patrols 
and provided air defence on a small senle after the withdrawal 
of the Luftwaffe fighters from Northern Italy. The fact that 
these umts were active, although their fighting value was not 
of a high order, was probably worth a good deal from the propa 
ganda point of view. They also helped to relieve the Luftwaffe 
in the defence of Northern Italy at a time when Germany was 
hard-pressed on all sides. 


Autumn of 1941 resulted in the creation of a National Defence 
Headquarters, which was charged with the defence of the Japan 
ese islands, Korea, Formosa and Karafuto (Sakhalin) 
controlled the field and air forces in those areas. 


and 


Within the organization of the Minister of War the Army Ait 
Service was directed by a Chief of Militiry Aviation who was 
directly responsible to the Emperor for all specitlized air oper 
ations, 


The Army Air Force was organized into Air Armies, Plein 
Divisions, Flymg Brigades and Flying Regiments, Rab im 
1945 the greatest concentration of strength was in Japan 
its southern approaches; but there was also one Air Army m 
Manchuria, another in China and another in the SW 


ama 
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MEXICO, THE NETHERLANDS 


Chose Air Armies were subordinated, generally speaking, to 
Area (ground) Armies. All Army Air Forces in the territories 
cocupied by Japan after its entry into the war were included 
Southern Army 
sie unit of the Army Air Force was the Flying Regi- 
ment, The number’ of aircraft in a Flying Regiment varied 
aeconling to the type of aircraft of which it was composed ; 
there were some 48 aircraft in a Regiment composed of Fighters, 
46 in a Bomber Regiment, and 27 in a Reconnaissance Regiment. 
Che Regiments subdivided into 3 Squadrons apiece for tactical 
purposes, and the Squadrons into smaller tactical units. 

Two to five Flying Regiments usually formed a Flying Brigade, 
which was generally a mixed formation including Regiments of 
more than one type of aircraft. Brigades were organized into 
Divisions, and again Divisions into Armies, the number of 
Brigades in a Division and of Divisions m an Army depending 
on operational requirements, 


NAVAL AVIATION 

Naval Aviation was administered by a Directorate of Naval 
Aviation under a Vice-Admiral, who was directly responsible 
to the Minister of Marine, 

Shore based naval air forces were grouped into a number of 
Base Air Forces for operational purposes. These corresponded 
tou number of Air Fleets on the administrative side, In addition 
naval commands at home and overseas controlled aircraft for 
patrol and defensive purposes. 

The basic naval nir unit was the Air Group, which was sub- 
divided into Flying Units and Base Unit—the latter comprising 
administrative, maintenance. and other services. The Flying 
Units were each equipped with one type of aircraft, Standard 
establishments for Fighter and Bomber Units were 36 with 12 in 
immediate reserve, for Night Fighters and Reconnaissance 
Units 18 with 6 in immediate reserve, and for Flying-Boat units 
12 with 4 in immediate reserve, 


An Air Group could contain one to four Flying Units but the 
usual number was two. 

TRAINING 

All training establishinents came under. the jurisdiction of 
the Bureau of Training at Naval Air Headquarters, A single 
Combined Air Training Command based at Gifu was responsible 
for carrying out the policy thus laid down. Apart from n few 
training establishments in Formosa, the greater part of naval 
air training was carried out in Japan, unlike the Army Air Force, 
many of whose training units were located overseas, 

Units embarked in aircraft-carriers, seaplane-tenders and 
other ships were under the control of the Commander-in-Chief of 
the Naval station or the Admiral commanding the Fleet to 
which they were assigned. 

Apart from units embarked in aircraft-carriers and seaplane- 
tenders, aircraft were carried in battleships and cruisers and in 
certain other classes of surface vessels. 


MEXICO 


(The United States of Mexico—Estados Unidos Mexicanos) 


NATIONAL MARKINGS 


RUDDER FUSELAGE & WINGS 


Military Aviation in Mexico is administered by the Direccion 
de Aeronautica, a branch of the Ministry of National Defence. 
A naval air service ix in course of being built up. 


ORGANIZATION 
Ministerio de Guerra y Marina, Mexico City. 
President of the Republic and Minister for National Defence :— 
General Manuel Avila Camacho. 


Direccion de Aeronautica, Campo de Aviacion Militar, 
Officer Commanding Military Aviation :-—General 
Salinas Carina. 


Gustavo 


The Mexican Air Force, or Fuerza Acrea Mexicana, has its 
headquarters at the Valbuena Air Ba: lexico City. 

The Military Flying School is situated at Guadalajara and is 
under the direction. of the Direceion-General de Ede n 
Militar but the chreetors and staff are supplied by the Air Force. 
Cadet pilots receive their primary training at Guadalajara and 
after completion of both primary and basie traming in Mexico 
proceed to U.S, Army flying schools for advanced traimme. 

The ground staff forms the Corps of Aeronautical Mechanics, 
the technical personnel of which are tramed at Valbuena, 

The Direccion de Aeronautica is responsible for the adminis 
tration of the Talleres Nacionales ile Constrneciones Aeronnuticas, 
or National Aircraft Factory, Valbuena, which is equipped to 
build complete aircraft, It also undertakes all overhaul and 
repair of military aircraft, 

On April 1, 1941, the Mexican and United States Governments 
signed an agreement which provided for practically unlimited 
reciprocal use of the ground organizations of the two countries. 

Mexico declared war on the Axis on May 29, 19. In the 
following month the Commander-in-Chief of the Mexican Aw 
Force placed a number of training sites at the disposal of the 
U.S, Army Air Forces for the instruction of several thousand 
flying cadets, 


For pilot training Mexico has adopted the American WTS 
system and two flying training schools have been established 
with the co-operation of the Amencan authorities and, at the 
request of Mexico, American supervisors. Instructors were 
detailed by the Civil Aeronautics Authority to instruct Mexicans 
m U.S. traning methods. 

Early in 19. 201 Fighter Squadron of the Mexican Air 
Force wax due to leave Mexico to proceed to the South Wes 
Pacifie theatre of war to serve with the Amercian Army Air 
Forces, This squadron received operational training in the 
United States and was equipped with aircraft supphed by the 
United States Government. 


TYPES OF AIRCRAFT USED 


Training :— Ryan ST, North American AT-6, Vultee BT-13 and 
BT-15, Fairchild PT-19, Fleet Finch (Canadian-built), 
Pezuitlan (Mexiean-built). 

Reconnaissance :—Vought O2U-1 Corair, Vought-Sikorsky 


OS2U-1 Kingfisher, North American AT-6 (with armament), 
Light Bomber :—Douglas A-24 Dauntless. 

Transport :—Lockheed Lodestar, Beecheraft C-45. 

An expansion programme provides for the acquisition of 
further iireraft. from the United States. It has been reported 
that these will include the North Amer Mitchell and 
the Chance Vought F4U Corsair. 


THE ROYAL NETHERLANDS NAVAL AIR SERVICE 

On May 15, 1940, the Commander-in-Chief of the Royal Nether- 
lands Navy, Vice-Admiral J. Th. Furstner, gave orders to captains 
of all ships and aircraft to proceed to France or England so that 
they could continue to fight against the aggressor. 

Early in the morning of May 15 all available naval air service 
personnel flew from various points in the Netherlands to a 
number of seaplane bases in France. Their aircraft consisted of 
Fokker T.VIIIW torpedo-bomber seaplanes, Fokker C.XIVW 
reconnaissance seaplanes and Fokker C.XIIIW training sea- 
planes. On arrival in France the bomb-racks on the T.VIITW 
seaplanes were changed to accommodate French anti-submarine 
bornbs and for several days these aircraft, manned by their own 
personnel, patrolled the French coast. They were then ordered 
to proceed to England. 

On arrival in England the T.VILIW seaplanes were sent to 
an R.A.F. operational seaplane base and once again their bomb- 
racks were changed to accommodate British types of anti- 
submarine bombs. The training aircraft were sent to the 
Netherlands East Indies, 

All Dutch naval aviation personnel were attached to the 
R.A.F. Coastal Command and two squadrons were formed to 
co-operate with the Royal Air Force, One squadron, equipped 
with Fokker T.VIIIW seaplanes, started operational work 
immediately, protecting convoys and making anti-submarine, 
and rescue patrols over the Irish Sea. The other squadron 
after training on Anson aircraft, became an operational unit 
soon after. Both squadrons had several engagements with 
enemy aircraft over the Irish Sea but none of the convoys under 
their care ever suffered any losses, On several occasions they 
were responsible for the rescue of stranded flying crews and 
shipwrecked personnel. 

By the end of 1940 the two squadrons had been combined 
into one and their Fokkers and Ansons were gradually replaced 
by Lockheed Hudsons. After several months’ patrolling the 
Irish Bea the squadron was transferred to a North-Eastern 
aerodrome to operate over the North Sea. At the outset thi 
fully-trained crews continued anti-submarine patrols and convoy 
duties over the North Sea and as trained crews increased the 
squadron gradually increased its duties to include offensive 
patrols, scouting and bombing along the Norwegian coast and 
the attack of enemy shipping. Early in 1942 the squadron 
was again transferred, this time to a South-Eastern aerodrome 
from which it operated against enemy shipping along the Dutch 
const 

Early in 1943 the squadron was re-equipped with the North 
American Mitchell and transferred to the 2nd Tactical Air 


THE NETHERLANDS 


(The Kingdom of the Netherlands—Nederland) 


Force. It became operational with its new equipment in July, 
1943. 

The operationa! record of this squadron up to September, 
1944, can be summarised as follows :— 

The Fokker T-VIIIW floatplanes flew 135 sorties on convoy 
protection and U-boat search over the Irish Sea. 

The Avro Anson landplanes flew 371 sorties and Hudsons 
added a further 30 over the North Sea. 

The combined syuadron altor transference to the North-east 
coast flew. 418 sorties along the Norwegian coast, in addition 
to which 30 strikes were made on enemy shipping. 

After transference to a South-eastern aerodrome 116 air/sea 
rescue sorties were flown over the North Sea, after which followed 
a period during which 337 sorties were flown against enemy 
shipping along the Dutch coast. "The result was 36 enemy 
merchant ships sunk or damaged, representing a total of 112,000 
tons. ‘The squadron also took part in a 1,000 bomber raid on 
Bremen. 

After re-equipment with Mitchell medium bombers and from 
July, 1043, to September, 1944, the squadron flew 1,800 sorties, 
during which 3,600 tons of bombs were dropped. 

In 1943 a start was made with tho forming of a fighter squadron 
nnd n torpedo-homber-reconnuissance squadron. Tho latter 
squadron is now serving afloat in a British aireraft-carrier, 

Squadrons of the Koyal Netherlands Naval Air Service 
operating in Great Britain served under their own commanding 
officers nnd all personnel wore the Netherlands Naval uniform. 
The Netherlands Government was responsible for the payment 
of all personnel, the upkeep of aireraft and the supply of fuel, 
bombs, ammunition, ete, 


THE ROYAL NETHERLANDS ARMY AIR CORPS. 


When Germany invaded the Netherlands the Army Air Corps, 
against everwhelming odds, fought to the limit of their resources 
and by tho time the Army hnd surrendered, the fighting units 
had lost all their aircraft? Only a fow aircrews were able to 

apo from the Fortress Holland (ie. territory enclosed by 
tificial inundations). ‘They were ordered to proceed to England 
or France in order to continue the fight against the aggressor 
on free soil, Two Flying Training Schools, namely the Primary 
and the Advanced Flying Schools, succoeded, as nearly complete 
units, in making their way via Belgium and France to England, 
‘Training aircraft. (Fokker 8-4 and 8-9) which were not too badly 
damaged by the attacks of the Luftwaffe were flown to France 
by the pupil-pilots, but an arrival on a French airfield they were 
dismantled and prepared for transportation. 

After the necessary re-grouping in September, 


1940, all per- 


sonnel was attached to the Royal Netherlands Naval Air Service ; 
the qualified pilots were immediately given operational duties 
while the pupils were sent to the Netherlands East Indies to 
complete their training. 

"The latter returned to England in 1941 for operational flying. 
By that time many young Dutchmen who had escaped since the 
occupation of the mother country by the Germans had started 
their flying training in Canada and were incorporated into the 
Royal Air Force. Their number was augumented by pilots of 
the Army Air Corps, who had also made their way to England. 
Numerous Dutch pilots later served in various R.A.F, Squadrons. 

On June 12, 1943, a. Fighter Squadron was formed, equipped 
with the Supermarme Spitfire, complete with Dutch ground 
personnel, of which the greater part had been trained in England, 
From January 4, 1944, the Squadron was engaged on escort 
duties, defensive: patrols, the interception of flying bombs— 
of which they shot down a considerable number (110)—long- 
range escorts over Germany, offensive patrols—such as the 
shooting-up of enemy rail and road transport, enemy troop 
concentrations, bridges, ete. The latter operational sorties 
were flown under the auspices of the 2nd Tactical Air Force, 
R.A.F, 

During the first operational poriod the Squadron was equipped 
with Supermarine Spitfire Mk. V and Mk. XIV ; afterwards it 
was re-equipped with Supermarine Spitfire Mk, IX. 

The Army Air Corps, although it formed part of the Royal 
Air Force, had their own commanding officers and all personnel 
wore R.A.F, uniform with the flash “Netherlands.” 

On the conclusion of hostilities in Europe the Air Council 
sent the following message to Vice-Admiral J. W. Termytelen, 
Director of Netherlands Air Forces 


Now that victory in Europe has finally rewarded our long struggle, 
the Air Council hasten to send their greetings and congratulations 
fo you and to the Dutch officers and airmen who have fought so 
gallantly with the Royal Air Force against our common enemy. 
Together we have battled throughout the years since your Air Forces 
valiantly joined us in the Battle of the Atlantic and the Western. 
approaches in the summer of 1940 when your Country had tragic- 
ally fallen into the hands of a treacherous and bloodthirsty invader 
Together we will go forward to sweep our Japanese enemy from the 
territories which he has usurped. 

The Council are deeply mindful of the trials which your Country 
has 80 bravely borne through the years of occupation and of the havoc 
wrought by the aggressor. Their heartfelt sympathy goes out to 
all your countrymen and with it the resolve that the comradeship 
of war shall develop into a guarantee of lasting peace. 
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THE WORLD'S AIR POWER 


THE NETHERLANDS EAST 


When the Japanese launched their attack against the 
Netherlands East Indies, both the Army Air Corps and the 
Naval Air Service, details of the organization of which wen 
published in previous editions of this Annual, were in process of 
expansion. Although the decision for a considerable expansion 
had been decided upon some time previously, the outbreak of 
War in Europe had interfered with the realization of these plans 
Both forces were therefore modest in size. 

Before actual hostilities against the Netherlands East Indies 
began the Army Air Corps and the Naval Air Service had for 
some time been in action assisting their British and American 
Allies to the best of their abilities, This, however, had still 
further depleted their strength. In spite of this, the Dutch. 
airmen fought most gallantly with hardly a moment of rest 
destroying many aireraft, sinking many ships and opposing the 
invader with all possible means. Their heroism won for both 
the Army Air Corps and the Naval Air Service the "Militaire 
Willemsorde," the highest honour of the Duteh armed force 


NATIONAL MARKINGS 


RED 


RUDDER WINGS ONLY 


When their buses became untenable, the remnants of both 
forces proceeded to Australia and Ceylon to continue the fight 
from there, One week after their arrival in Ceylon in March, 
1942, a flying-bont squadron of the Naval Air Service equipped 
with Consolidated Catalinas was again fully operational 
Other Naval Catalinas mado n record. non-stop flight from 
Australia to Ceylon, a distance of about 2,800 miles, to join 
those already there, Since then the Naval Air Service in 
Cevlon was. considerably imereased. Like its counterpart 
in the United Kingdom it was under the operational control of 
the Royal Air Force. All flying and ground personnel were 
Duteh 

The Army Air Corps on arrival in Australia immediately 
started to reorganize, A medium bomber squadron was soon 
formed and was placed under the operational control of the 
Allied Air Foree Command in Australia, By the middle of 
1943 it had made a great many highly successful attacks on 
enemy bases and shipping. 


NICARACUA 


INDIES 


Apart, from the fully-trained and operational personnel of the 
two services which managed to get away from the Indies » 
inentioned above, a total of nbout 500 nir trainees were evacuate: 
to Australia, together with their instructors and training aircraft 

The Australian Government placed the facilities of a Flying 
‘Training School at the disposal of the Dutch authorities, but it 
was later deemed advisable and more practical to move the 
training establishment to the United States where the American 
authorities made the Army Air Base at Jackson, Miss., available 
for its use 

Here the Royal Netherlands Military Flying School was 
established under the command of Major-General L. H. Van 
Oyen, Chief of the Netherlands East Indies Army Air Corps 
By the end of 1943 the school had trained sufficient aircrews to 
permit the formation of a second medium bomber squadron 
and a fighter squadron for service in Australia. Duteh ground 
personnel was not available but. Australian ground crews wer 
lonned by the RAAF 


(The Republic of Nicaragua Republica de Nicaragua) 


The Army Air Force, or Fuerza Acren de In Guardia Nacional, 
was formed on June 9, 1938. Its function is to police the 
Republic, keep order, render assistance in an emergency and to 
Protect the country against enemy invasion, Tt is administered 
»y the Ministerio de Guerra, Marina y Aviacion 


Ministerio de Guerra, Marina y Aviacion, Managua. 
The Minister of War, Marine and Aviation: Capt. Benjamin 
Argrüello 


The Officer Commanding the Fuerza Acren de la Guardia 
Nacional: Colonel Guillermo Rivas Cuadra, G.N 


The Fuerza Aerea de la Guardia Aviacion is equipped with 
modern aircraft of American design and of American and 


Canadian manufacture, including Waco D light fighters and 
Grumman two-seat biplanes, the latter built by the 
Canadian Car & Foundry Co., Ltd. 


A meteorological station was established at Archibald Field, 
the U.S. Marine Corps base at Managua City, in 1929 and this 
station is now operated by Pan-American Airways. Weather 
reports are transmitted daily from all Nicaraguan aerodrames 
to Managua by the Guardia Nacional radio system. 


The only purchaser of aircraft and aeronautical supplies in 
Nicaragua is the Ministry of War and the only flying school in 
operation is the Aviation School of the Guardia Nacional 
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When the Germans launched their attack on Norway on April 
9, 1940, the Norwegian air forces consisted of two separate 
units—the Royal Norwegian Army Air Force and the Royal 
Norwegian Naval Air Service. Each was respectively an integral 
part of the Army and the Navy, and under their direct control. 


Both forces were modest in size, Their aeroplanes were 
mainly obsolete types, built in the years 1925 to 1930. Existing 
aerodromes were comparatively few and mainly situated in 
coastal areas, 


During the Summer and Autumn of 1939 and the Spring of 
1940, it was decided to expand both forces and equip them with 
more up-to-date types of aircraft; American Curtiss Hawk 
75A Fighters and Douglas 8-A5 Attack Bombers for the Army 


Air Force; American Northrop N-3PB Patrol-Bomber and 
German Heinkel He 115 Reconnaissance Seaplanes for the Naval 
Air Service. In addition, funds were provided for the con- 
struction of air bases further inland. The Germans, however, 
attacked before the major part of this new programme could 
materialise, 

In spite of this, and the fact that the invader had already 
succeeded by noon of April 9 in occupying all the existing 
&erodromes and seaplane bases south of Narvik, and that the 
German Luftwaffe during the first weeks after the invasion had 
recklessly thrown in a force of from 1,500 to 2,000 aircraft, the 
small Norwegian air forces managed to retain their ability to 
operate right up to the moment when the last Allied forces had 
to abandon the North of Norway, two months after the attack 
had started. 

The outnumbered Norwegian Gloster Gladiators, all of which 
were disposed for the air defence of Oslo, put up a gallant fight 
on the morning of April 9 against the endless waves of German 
bombers, fighters and troop transports, but the fight was short 
muinly owing to lack of suitable landing fields within range, 
The Gladiators which were not shot down were, after having 
exhausted the stocks of petrol and ammunition, more or less 
damaged during forced landings on snow-covered fields and lakes. 

The Naval Heinkel He 115 and M.F. 11 seaplanes rendered 
valuable service during the whole campaign in Southern Norway. 
Night and day, operating from the fjords and from frozen lakes, 
they bombed and harassed German transports and posi 
the West Coast, Together with the Army Fokker C-V's and 
Tiger Moths, they carried out communication flights, serving 
walinks between the isolated groups of the fighting forces in 
various fjords and valleys. 

At the conclusion of the fighting in Southern Norway, Army 
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staff officers were flown to the North of Norway in the Naval 
aircraft which were still able to make the long flight. Naval 
senplanes too damaged to do this flight flew over to Scotland, 
Some of these latter aircraft, which were repaired with British 
assistance, were again flown across to Northern Norway and 
continued the struggle there, 

In Northern Norway tho Naval Heinkel He 115 and M.F. 11 
seaplanes, and the Army Fokkers and Tiger Moths put up an 
almost continuous service for reconnaissance and communication 
purposes, The three first-mentioned types also rendered 
remarkably good service by bombing and machine-gunning 
German military objectives—transports, troop concentrations, 
airfields, machine-gun and artillery positions, ete, 

After the withdrawal of the Allied forces, some of the sea- 
planes were flown to the Shetlands, 

When the struggle in Southern Norway had to be given up at 
the beginning of May, some senior air officers were ordered to 
proceed to England. Together with the air personnel from 
that part of the country which could be provided with shipping 
accommodation to England, they were to organize fighter 
squadrons with British equipment (preferably Hurricanes) 
for transfer to the North of Norway later on, But the campaign 
in Northern Norway was relinquished before this plan could 
be put into action. 

‘The Norwegian Air Command in London then took up the 
work of establishing their air crews on the Western Front in 
France, Here the French Armée de l'Air was operating with 
the same type of fighter aircraft as ordered by the Norwegian 
Army Air Force in the U.S.A. (Curtiss Hawk 75A). Again plans 
and preparations were frustrated. Franco collapsed on Juno 17, 
1940. 

Preliminary investigations had already been initiated by the 
Norwegian authorities with a view to establish training facilities 
in Canada, In conference with the Air Ministry and representa- 
tives of the Canadian Government, a new future was once more 
visualised for the remnants of the shattered Norwegian air forces. 
During June and July, 1940, it was decided to establish a 
Norwegian Air Training Camp in Canada to train pilots to fight 
in Europe with the R.A.F. and to provide a reserve to satisfy 
future demands, 

Preceded by a small advance-party, the first contingent 
of air and ground personnel arrived in Canada at the beginning 
of August, 1940. "These men—some 120 in number—immed- 
ately proceeded with the task of rebuilding a modern Norwegian 
Air Force. In less than six weeks the training of pilots was begun 
with Norwegian aircraft purchased in the United States, 


THE ROYAL NORWEGIAN AIR FORCE 

A Norwegian Order in Council dated November 10, 1944, 
united the former separate Army and Naval air services into 
the Royal Norwegian Air Force, The Commander-in-Chief 
is Major-General Hjalmar Riiser-Larsen, K.C.B. The former 
joint command continues to operate the new organization. 

The Norwegian squadrons on active service with the R.A.F. 
in Europe included several squadrons in Fighter and Coastal 
Commands. A Norwegian Fighter Wing of two Spitfire Squad- 
rons took part in many operations during 1942. Many of 
its victories were won in the Dieppe operations, when the Wing 
shot down 11 enemy aircraft and severely damaged many others. 

During the Spring of 1943 the Norwegian Wing became the 
top-seoring wing of Fighter Command and nt the end of the year 
one of the two squadrons was heading the scoring list of fighter 
squadrons in the British Isles. 


After the invasion of Western Europe the Wing was 
used extensively in close support of the ground forces. This 
change of róle, as well as the weak opposition put up by the enemy 
resulted in a decrease in the number of enemy aircraft destroyed 
On the other hand, the appreciation from the Armies of the work 
carried out by the Wing showed a good balance. 

‘The squadrons in Coastal Command were equipped with Sunder 
lands, Catalinas and Mosquitos. These squadrons were engaged 
in convoy escort, shipping reconnaissance and anti-U-boat 
warfare in the North Atlantic and achieved an excellent record 
on these operations. 

In addition, a considerable number of Norwegian air and 
ground personnel served at various R.A.F. stations in the United 
Kingdom, some with the Operational Training Units and nt 
Schools of Technieal Training, and some with Operational 
Squadrons of both the Fighter and Coastal Commands. 

"Tho entire cost of the Royal Norwegian Air Forces serving in 
the United Kingdom, as with all other Norwegian expenditure, 
was borne by the Norwegian Government in Great Britain, 
mainly from the income derived from the operations of the 
maritime fleet. 

On the cessation of hostilities in Europe the Air Council sent 
the following message to Major-General H. Riiser-Larsen, K.C.B., 
Commander-in-Chief, Royal Norwegian Air Force :— 

The bitter struggle against the common foe is at an end and at 
this memorable time the Air Council send you a message of con- 
gratulation and fellowship from your comrades in the Royal Air 

orce. 

The Council well remember how your Air Force challenged, with 
devoted courage, the overwhelming might of the Luftwaffe in the 
Spring of 1940 and how since that time it vigilantly defended the 
shores of Britain, this citadel of freedom, and staunchly engaged 
the enemy in the skies of Europe, 

When your airmen return to their own land they will carry 
with them the good wishes and warm friendship of the Royal Air 
Force, who earnestly hope that the links which have bound our two 
air forces in adversity and war will be maintained and developed 
in peace. 


In reply, Major-General Ruser-Larsen sent the following 
message to the Air Council .— 


Please accept my very best thanks for your kind telegram on the 
cessation of hostilities. 

On behalf of all the personnel in the Royal Norwegian Air Force, 
I beg to express sincere thanks for the great friendship shown to 
every one of us by our comrades-in-arms of the Royal Air Force. 

These five years will certainly be the most memorable years in 
the history of Norway, who will not forget to render honour to the 
Royal Air Force especially for the Battle of Britain. If that had 
not been victorious there would not have been a free Norway again. 
In commemoration of this, and as a remembrance of the personnel 
of the Royal Norwegian Air Force and the people of Norway, | 
am grateful for your permission for the Royal Norwegian Air 
Force to wear “Air Force Blue" uniform. 

Whenever called upon, be certain that the Royal Norwegian Air 
Force will be at the side of the Royal Air Force. 


22 


On May 22, the two Norwegian squadrons of R.A.F. Fighter 
Command landed at the Gardarmen airfield near Oslo, the 
first Allied fighters to land in Norway after the liberation 
They were welcomed on their home soil by H.R.H, the Crown 
Princo Olaf and met by their Norwegian ground crews who had 
arrived by sea and by transport aireraft previously. 


—————————————————————————————————————————————————————————————————————————— 
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PANAMA, PARAGUAY, PERU, POLAND 


(The Republic of Panama—Republica de Panama) 


Karly in 1983 the Republic of Panama decided to replace its 
marine protective service with a small Air Corps for general 
police and patrol work, The initial equipment consisted of one 
Keystone “Commuter” biplane (300 h.p. Wright “Whirlwind” 
engine) and two Travel Air "Speedwing" biplanes (240 h.p. 
Wright “Whirlwind” engines). "The latter were equipped with 


NATIONAL MARKINGS 


pd RED 
aL 


FUSELAGE 


PANAMA 


In September, 1941, the Air Corps took delivery of a Luscombe 
“Silvaire” two-seat cabin monoplane which will be used for the 
flight training of Panama police and Government officials. 

In 1941 the Republic of Panama granted rights to the United 


light armament. The Officer Commanding the Panama Air 
Corps is Capt. Marcos A. Gelabert. 


States Government for the establishment of air bases and 
defence stations in Panamanian tervitory to strengthen the 
Panama Canal defences. These bases and stations come under 
the jurisdiction of the 6th Air Force of the U.S. Army Air Forces 
(which see), 


PARAGUAY 


(Republic of Paraguay—Republica del Paraguay) 


Military Aviation in Paraguay is organized as part of the 
Army under the Ministry of War and Marine, General de Brigada 
Don Vincente Manchuea, and ineludes some naval aircraft and 
personnel. The Officer Commanding, who may be either a 
naval or military ollicer, is responsible to the Minister of War 
and Marine and also controls Civil Aviation. 

The headquarters of the Fuerzas Aereas Nacionales are at the 
Campo Grande Airport, near Asuncion, which is also the principal 
Customs Aerodrome in the Republic. There are both landplane 
and seaplane schools, 

The ollicer Commanding is Major Pablo Stagni. 
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The Air Arm of Peru, uniting under one command both Naval 
and Military Aviation, was instituted by a Supreme Decree 
dated May 20, 1929. 

A Decree signed by President Manuel Prado on November 1, 
1941, created an independent Ministry of Aeronautics to control 
all Military and Civil Aviation in Peru, The new Ministry 
began to function on January 1, 1942. 


ORGANIZATION 


Ministerio de Aeronautica, Miraflores, Lima. 
Minister of Aeronautics : General de Aeronautica Don Fernando 
Melgar. 


The Air Officer Commanding the Air Arm controls all the air 


PERU 


(The Republic of Peru—Republica del Peru) 


The adminis- 
the following 


services in the country, Civil as well as Military. 
tration of aviation is sub-divided among 
Departments or Directorates :— 
Estado-Mayor General de Aeronautica. 
Direccion-General des los Servicios Technicos, 
Direccion de Abastecimientos y Contabillitad de Aeronautica, 
Direccion del Personal de Aeronautica. 
Direccion de Aviacion Comercial y Civil. 
Direccion de Construcciones Civiles. 
Direccion de Sanitad de Aeronautica. 
Operational Units 
Escuadron de Aviacion No. 1, Chiclayo. 
Escuadron de Aviacion No. 4, Ancon. 
Escuadron de Aviacion No. 5, Iquitos-Montana, 
Escuadrilla No. 6 de Transportes, San Ramon-Montana, 
Parque Central de Aeronautica, Callao. 


Flying Schools 

Escuela Central de Aeronautica ‘‘George Chavez, 

Escuela de Hydroaviacion, Ancon. 

The Liga Nacional de Aviacion, a Government-sponsored 
organization, has formulated a plan to build up a reserve of 1,200 
pilots and mechanics for the Peruvian Air Force. Ten Taylor- 
craft light training monoplanes have been acquired by the Liga 
Nacional de Aviacion and instruction will be centred at the 
Limatambo Airport, Lima 

Some years ago the Peruvian Government invited an Italian 
Air Mission to undertake the reorganization and modernization 


Los Palmas. 


EQUIPMENT 
Fighting :—Fiat CR Bergamaschi A.P.1 
Training :—Breda Savoia-Marchetti flying-boat, Fairchild 
M-62, Vultee » North American NA-16, Muniz M-9 
(Brazilian), 
Transport:—Breda 44. 


Bombing :—Caproni, 


of the Air Arm. At the same time an agreement was signed 
with the Caproni Company for the establishment of on aircraft 
factory for the construction and repair of military aircraft, On 
the advice of the Mission a number of Italian military aircraft 
of various types were bought for the Air Arm but these gave 
endless trouble and were the cause of many fatalities. The 
aircraft factory was similarly unsuccessful and failed to produce 
the stipulated number of training aircraft in its first two years’ 
operations. 

Soon after the outbreak of the European War the Italian 
Mission was withdrawn. In June, 1941, the Peruvian Govern- 
ment purchased the Aireraft Factory with the intention of 
operating it as a Government Air Arsenal. 

In 1941 Colonel James T. Moore, U Marine Corps, was 
appointed Inspector-General of Aviation to advise on air force 
matters. A number of Peruvian flying officers have been 
assigned to receive training in the United States and the Canal 
Zone. 


EQUIPMENT 
Training :—Stearman, Vultee 5 
Reconnaissance :—Douglas O-17, Fairey Fox. 
Bombing :—VFairey Gordon, Douglas 8AÀ-3P. 


Fighting :—Curtiss Falcon, Curtiss Hawk, Vought Corsair, 
North American N. 
Transport and Miscellaneous:—Barkley-Grow 8TP, Grumman 


121A, Stinson, Junkers Ju 52, Faucett F.19 seaplane. 


Poland was ruthlessly attacked by Germany on September 1, 
1939, and although the Polish Air Force was quickly over- 
whelmed by the vastly superior size of the Luftwaffe it put up a 
gallant fight in the face of tremendous odds, When Poland was 
eventually defeated a large number of Polish pilots and airmen 
succeeded in escaping from their country and by various means 
reached France, where preparations were made for Polish units 
to be formed to continue the fight against the aggressor. 

With the collapse of France all Polish Air Force personnel 
crossed to England where, for the third time in one yeur, the 
Air Force went into action against the Luftwaffe. 

In accordance with the Anglo-Polish Agreement, signed on 
behalf of the Polish Government by General Sikorski, units of 
the Polish Force were reorganized within the framework of 
the Royal Air Force. 

The Polish Air Foree was the largest of the Allied Air Forces 
which had been reformed in the British Isles since the outbreak 
of War and from the point of view of numbers took fourth place 
(after Great Britain and Russia) among the Allied Air Forces 
On the cessation of hostilities in Europe it consisted of fourteen 
squadrons and the total personnel amounted to 13,000. 

Ita traditions are those of the pre-War Air Force of Poland, 
every squadron formed on British soil, having associations with 
the former Air Regi nts of Poland. The Polish Air Force in 
Great Britain is administered. by an Inspector General, Air 
Vive-Marshal M. Izycki. 

"The first Polish squadrons to be formed in the British Isles 
were fighter units—Nos. $02 and 303 (Koseuiszko) Squadrons. 
The Jatter squadron during itt operational traming period 
shot down its first enemy uireraft on August 20, 1140, and 
ngun on August 30 during gunnery practice another enemy 
vireraft was destroy 

During the first. period of the Battle of Britain Polish pilota 
played their part in RAF. units as it was not until tho end of 
September, 1840, that Polish squadrons went. into action as 
autonomous unite. 

Jn that famous battle: Polish squadrons destroyed a total of 


POLAND 


(The Polish Republic—Rzeczpospolita Polska) 


203 enemy iireraft, to whieh should be added 35 probably 
destroyed and 36 damaged. During September alone, of the 
662 enemy mireraft shot down by the R.A.F. 031 fell to Polish 
guns. No. 303 Squadron's record for the whole battle, was 
for certian and 1. probables, n number whieh was surpassed 
hy only one British squadron 

After September came a period of comparative quiet and the 
Polish squadrons were withdrawn from operations for re-equip- 
ment Activities were resumed im April, 1941. During the 
period. June l— August 2, 141, m offensive operations over 
France and Belgium ont of a total of 601 enemy nireraft destroyed 
the Poles accounted for 102), or 12 per cent, 

Polish fighter pilots took. part in most of the major daylight 
offensives during the year 142 and 147, their greatest triumph 
being when they emerged top rs in the Dieppe operations 
on August 10, 1942, with sovent bombers nnd fighters 
destroyed. The “Kosciuszko” Squadron accounted for nine 
Tor the loss of only one pilot. On December 31, 1 the Polish 
Mr Force celebrated the destruction of its 300th enemy aireraft, 

On D-Day the whole of the Polish Air Force. was prosent, 
In the first four months of the mvasion of the continent Polish 
fighters shot down 80 wireraft for certain, with 6 probably des- 
yeu and damaged. Tu one iur battle fifteen lolos attacked 
nn enemy formation of sixty Pw E0078 and destroyed Hi for the 
loss of one pilot. Not a single German pilot. baled out. A 
Polish Mosquito squadron destroyed the School of Camoutlage 
in Chateau Mauliay and blew up four big petrol dumps con 
tuning over : million gallons of petrol. 

In the battle ijmunst. the (yingsbomb, out of à total of 1,900 
shot down 223 were destroyed by Polish fighters, Later Polish 
squidrons took an active part in operations agamst V-2 rocket 
instullutions and ril communications in. Holland 

On September 14, 140, the first Polish bomber squadron 
was formed and, equipped with Fairey Battles, the squadron 
made its f operational sorties over Boulogne. By October 
of that year the syundron lid. been equipped with Vickers 
Wellingtons. 


On the night of Mareh 23-24, 141, Nos, 300 and 301 Squadrons 
took part in their first rad on Berlin, They also participated 
in all four 1,000-bomber raids on the Ruhr, Essen, Cologne and 
n s m tho first (wo with 102 aireraft 

Throughout 142.43 Polish bomber squadrons took part in 
the steadily growing bombing offensive ag bt Germany and 
Oceupred Furope,— Between. August 4 and September 14, 1944, 
No. 301 Squadron carried. food and arms to Loalened Warsaw, 
and in these operations the squadron lost fifteen crews, or 100 
per cent. of its cadro. Por this work the squadron, at the orders 
of the Commuander-in-Chief of the Polish Air Force, was given tho 
honour of bearing the name 7 Defenders of Warsaw." 

In 14:3 a Polish bomber squadron co-operated with Coastal 
Command in mine-laying, convey protection and anti-submarine 
patrols, At Joust nine U-bouts were claimed to have been sunk 
and four more damaged. ‘Chey also took part in the attack on 
the German warships Neleenhorst, Gneisenaic and Pro. Eugen 
during their eseape from Brest in. January, 1942. During 
January, 1943, one wreraft of the squadron had a gallant fight 
with four Ju SS's, beating them off after 58 minutes of hard 
fighting, This squadron tew a total of 2497 sorties, and in 
wddition to the U-bouts already mentioned, it sunk seven surface 
vessels nnd took part in 40 defensive battles against aircraft, 
m which three were shot down for certam, one probably destroyed 
and two others chumaged 

On November à, 143, the 25th Anniversary of the formation 
of the Polish Vir Force, à Polish bomber squadron equipped with 
the Mitchell medium bomber, made its first day bomber operation 
over Northern France. 

While the bulk of the Polish Air Force operated from bases 
in Great Britiin, some umts were in service overseas. In 1942, 
Polish airmen went into action in the Middle a volunteer 
Hight taking part in air operations in the Libyan campaign. 
During the victorious North African campaign in. 1043 a Polish 
Hight attached tow RAF, lighter squadron in a period of seven 
weeks destroyed 25 enemy aircraft for the loss of only one pilot. 
During those seven weeks the flight made over 400 operational 
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sorties. — Flying Spittire IX fighters these Polish pilots played a 
prominent part im harassing the enemy's lines of air commun: 
teation with Tumsin 

Polish pilots, flying with R.A.F. operational squadrons also 
took part in the defence of Malta, in the Tunisian campaign, 
as well as in air fighting over Sicily and the Italian mainland. 

Apart from operational units, the Polish Air Force operated 
its own Flying Training Schools and Technical Training School. 
A large number of Polish Air Force personnel continued its 
training in various. R.A.I. schools and establishments. R.A.P. 
"Technical Training Command was responsible for the training 
of nearly 4,000 Polish airmenas fitters, light mechanics, wireless- 
operator /air-gunners, motor drivers, ete, as well as 600. Polish 
W.AVA.F. A Polish Air Force Apprentice Squadron was formed 
in 1943 from Polish youths brought to Great Britain from the 
Middle East. "his Squadron wasa part of the R.A.F, Apprentice 
Wing. 

Many Polish pilots of considerable experienco were appointed 
as instructors at various Polish R.A.F. training schools, A 
largo number of Polish officers, qualified aeronautical engineers 
nnd some mechanics have been employed in the British Aircraft. 
Industry, 

Many Polish pilots, especially those belonging to the older 
generation, have been engaged m non-operation flying of tho 
greatest importance. ‘Thus a group of about 70 pilota served in 
Transport Command. About 2,500 aircraft were flown by 
them from the Gold Coast to the Middle East, as well as to tho 


fronts in Africa. and Italy, Another group consisting of 12 
Polish pilots transported aireraft fron Canada to Great Britain 
neross the Athintie, making a total of 265 flights, of which 250 
were vin the North or South Atlantic, and 15 to Indi, Polish 
pilots assigned. to the British Overseas Airways Corpn. made 
about 20 flights with passengers and mails. "en. Polish pilots 
and three Polish women have served with Air Transport Auxiliary 
ferrying uireraft. from factories to R.A.F. stations, Polish 
transport pilots have un average of 2,800 hours to thoir credit 
Summnrising the achievements of the Polish Air Forco up to 
1945— Polish fighters shot down 741} enemy nireraft, 
» probably destroyed and 238 damaged, In addition, 
nundreds of locomotives, tricks, tanks, ships, vehicles, ete. 
During the same period Polish 
Polish bomber squad- 


the 2nd ‘Tactical Air Force took part in 1,455 raids with 11,600 
aireraft, and dropped 32,000,000 Ibs, of bombs on enemy targets, 
Polish losses were heavy exceeding 200 per cent. of their original 
endro, 

On the conclusion of hostilities in Europe. the Air Council 
sent the following message to Air Vice-Marahal Izyeki, Com- 
mander-in-chief of the Polish Air Force 

In this hour of victory over a resolute, vindictive and barbarous 
enemy the Ate Council send. their qreetings and congratulations 
to all ranks of the Polish Air Force 

They do not forget that you were the first to resist the aggressor. 


Neither do they forget that you came, after manifold trials, to o 
aid, when we moat needed your help, Your valiant aquadron, 
fighting alongside our own, were in the forefront of the Battle 
Britain, and so helped to restore the fortunes of the Allies. Throw) 
out the years of struggle, m good. times and bad, you hane stood by 
us and shaved with the Royal Air Force their lossen and the 
victoric 

The Council would ask you to convey to the officera and othe 
ranka of the Polish Air Force their admiration for their indomitable 
courage in the air and for their industry and skill on the qround 
They trust that the comradeship which has grown up between th 
air forces of Poland and Great Britain will prove a lasting bond, 
and that their exploits may have laid the foundations of enduring 
pence, 


In recognition of their gallantry many members of the Poli 
Air Force have been awarded the highest Polish awards for 
gallantry—the “Virtuti Militari" —and the Polish Cross 
Valour--"Krazyz Walecznych." British awards to ollie 
N.C.Os, and men of the Polish Air Force include: 1 K.C.B, 4 
B.E. 6 O.B.E., M.B.E., | George Medal, 8 D.8.0., | 
p with 2 Bars, 4 D.F.C., with | Bar, 154 D.F.C,, 1 DFM 
with Bar, 66 D.F.M., 15 A.F.C., 2 M.C., 1 C.(6.M., 3 BE. M 
6 AFM, | D.C and | M.M. Polish airmen have abo 
received the following American awards; 1 Silver Star, 
Distinguished Flying Cross, | Soldier's Medal and 8 Air Medals 
some of them with bars, 


PORTUGAL 


(The Republic of Portugal—Republica Portuguesa) 
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Aviition consists of two branches, the 
Aeronautien Militar (Army Air. Force) and the Aeronautica 
Naval (Naval Air Service). ‘hey belong respectively to and are 
controlled by the Portuguese Army and Navy. 

In 1944, the Aeronantica Militar continued to receive supplies 
of all kinds from Great Britan. Jt now consists of several hun- 
dred assorted nirernft, including many modern fighters and some 
modern bombers, both British and American, 
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Portuguese Service 


MILITARY AVIATION 

The Aeronautica Militar forms part of the Army, being classed 
as the "5a Arma" (Fifth Arm). 

The Command Headquarters is situated in Lisbon at No. 7, 
Avenida Antonio Augusto de Aguiar, The Officer Commanding 
is Brig-General Alfredo Delesque dos Santos Sintra, who is 
responsible to, und is under the control of the Minister of War, 
Lieut. Col. Fernando dos Santos Costa, 


ARMY AIR BASES AND ESTABLISHMENTS 
The following are the principal Army Air Bases and Establish- 
ments :— 
Granja do Marquez (Sintra)—Acrial Base No. 1 
functions the Army Flying School. 
Ota—Aerinl. Base No. Day and Night Bomber Station. 
Tancos—Aeril Base No. 3, Fighter Station. 
Portela de Sacavem (Lisbon Airport)—Army Ai Force aircraft 
are much im evidence at this airport, at which a Defence of 
Lisbon Fighter Squadron is to be established. 


Emergency Landing Grounds 
ALIJÓ, AMARELEJA, ALPALIAO (PORTALEGRE), CARREGADO, 
pD'ANciAES, CrAvEs, Coros, Esrinno, FARO, FIGUEIRA DA 
Foz, Miranpeta (Campo Briro Pats), Macepo DE 
CAVALEIROS, PONTE DE Sôr, SANTA Cruz (Torres VEDRAS), 
Vra Nova pe MiLFONTES, VIZEU. 
Aireraft and personnel are stationed in the Azores but no details 
are available. 


At this base 


EQUIPMENT 
Tho Acronautien Militar flies à. variety of types of aircraft 
including :—Supermarine Spitfire (various marks), Hawker 
Hurricane (at least two marks), Bell Airocobra, Bristol Blenheim 
IV, Consolidated Vultee Liberator, Junkers Ju 86 and Ju 52, 
Miles Muster and Magister, Airspeed Oxford, Avro 626 and D,H, 
Tiger Moth, 


At Alverca do Ribatejo are the Aeronautical Supply Depot 
and the General Aeronautical Material Workshops, at which 
aircraft are overhauled, repaired or reconstructed. 


NAVAL AVIATION 
The Aeronautica Naval forms part of the Portuguese Navy. 
It is under the control of the Minister of Marine who, at the 
time of writing, was Captain Arnerico Tomaz. 


The Director (Commanding Officer) of the Aeronautica Naval 
is Frigate-Captain Leal da Camara. Command Headquarters 
are situated in one of the buildings of the old Naval Arsenal 
in the Rua do Arsenal, Lisbon. 


NAVAL AIR ESTABLISHMENTS 

The Bom Sucesso Naval Air Base, Lisbon. 

The S. Jacinto (Aveiro) Naval Aviation Centre, S. Jacinto Island 
Aveiro, comprising the Base proper and a Naval Aviation 
School. 

Both the above Bases are fully equipped with buildings and 
installations. 

The Faro Emergency Base, Culatra Island. In the extreme 
South, An emergency base only, having no hangers or other 
buildings and installations. 

Portela de Sacavem (Lisbon Airport). The Naval Air Service 
maintains a large number of assorted aircraft, namely land 
planes, and some personnel for maintenance, repair, ete., on a 
site adjacent to the main airport building. This is of a tem 
porary nature and will have to give way to the proposed 
airport extension work which will shortly be undertaken. 

The Montijo Naval Air Base. Although this does not exist as 
a Base proper, work is well advanced to make it a combined sea 
and landplane base. When completed it will replace Bom 
Sucesso, which for years has been marked for extinction 
Montijo is on the South bank of the Tagus, near Lisbon 
Establishments also exist in the Azores and at Macau (China) 
but no details are available, 

The Aeronautica. Naval does not possess the wide diversity of 
types of aircraft as the Army. Aircraft flown include :—Short 
Sunderland 1, Grumman € B nnd G-44 Widgeon, Bristol 
Blenheim, Airspeed Oxford, Miles Martinet and Master, Avro 
626, Fleet Trainer (with two different engine installations) 
D.H. Tiger Moth. 


(The Union of Soviet Social 
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‘The Air Forces of the Soviet Union form integral parts of the 
Army and tho Navy, and are divided as follow -— 


(1) Air Forces of the Air Armies 
Commander-in-Chief ; Marshal S. H. 
(2) Fighter Defence Force 
(3) Long-Range Bomber Force 
Both the above Forces are Commanded by Marshal Novikov. 
(4) Air Forces of the Red Fleets 
Commander-in-Chief: Marshal S. F. Javronkov. 


The Soviet Air Forces, like the Army and the Navy, are 
strategieally divided between Far Bast and West The forces 
ao divided nro designed to be independent, with the aim in view 
of enabling Russin to fight on two fronts. A considerable 


Khudinkov. 


RUSSIA 


degree of mdependence has, indeed, been achieved, the Air 
Forces of the Far East even maintaining an independent aircraft 
industry. 


Since the outbreak of war the Air Forces of the West have 
undergone considerable developments, From a pre-war organ- 
ization based on territorial conceptions, wherein. control was 
exercised through the Military Districts, the Army Air Force 
has now become a foreo organized in some dozen Air Armies, 
each Air Army covering one of the dozen or so Army Groups 
deployed against Germany, and subordinate to the Commander- 
in-Chief of the Army Group. 


In addition to the Air Armies there exist, as integral parts 
of the Red army, a Fighter Defence for the defence of isolated 
points of importance m the deep rear, and an independent 
strategic Long-Range Bomber Force, both under the command 
of Marshal Novikov. 

During the four years of war tho Red Army Air Force played 
a part of the utmost importance in the campaigns on the Eastern 
front, and, from the black days of retreat in 1941, had developed 
by 1944 to a position of consistent nir superiority over its enemy. 
It ended the war a massive force, with a high standard of effie- 
iency, and unequalled in the field of war experience. 


TACTICAL ORGANIZATION 


Tho largest permanent formation of the Air Forces of the Air 
Armies is the Air Division, which consists of three Air Regi- 
ments, euch Air Regiment being normally made up of three 
Squadrons, Guards Air Divisions and. Guards Air Regiments 


t Republics—Soyuz Sovietskikh Sotsialistficheskikh Respublik) 


exist, these being units which have been specially so d 
as n mark of honour for distinguished service in the field. 


THE AIR COMPONENTS OF THE RED FLEETS 


The Naval Air Components of the Red Fleets are four i 
number, being those of the Baltic, the Black Sea, the Northern 
and the Pacific Fleets, They consist of shore-based aircraft, 
seaplanes and flying-boats. These components are admin 
istered by the respective Naval Commands. 


"The Naval Air Components are organised in Naval Air Divisions 
and Naval Air Regiments in the same way as the Air Forces of 
the Red Army. ‘There also exists in these Naval Air Component 
n considerable number of independent Naval Air Squadrons 


The rôle of the Naval Air Components is predominantly s 
reconnaissance, naval escort duties, and anti-shipping operations 
but, if oceasion demands, they are capable of being, and were 
frequently used for the support of Army formations in land 
operations. 


ROLE OF THE RED ARMY AIR FORCES 
Tho Air Forces of the Red Army are designed, organized and 
equipped predominantly for the task of supporting the Red 
Army, and not in order to undertake an independent strategie 
tusk. The emphasis of this aspect of an Air Foree in the Russan 
Military mind has profoundly affected the direction. in whieh 
the Air Force has been developed, The Long-Range Bomber 
Force, which hitherto had been regarded as in the nature of an 
appendage, played an increasing part in operations towant 
the end of the war in. Eastern. Europe, yet its wetivities wer 

seldom divorced from contemporary Army operations, 
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SALVADOR 


SALVADOR, SPA 


(Republic of EI Salvador- Republica de E! Salvador) 
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(Arrows & Yoke—Red on Black) 


Military Aviation in Spain is organized as an independent 
Army of the Air under the jurisdiction ot the Air Ministry. 


ORGANIZATION 

The Army of the Air (Ejercito del Aire) was created in October, 
1939, as an independent arm on terms of equality with the 
Army and the Navy. It is administered by the Air Ministry 

On occasions when the Army, Navy and Air Force may be 
required to co-operate in a particular mission, the joint command 
may be undertaken by a general officer of any one of the three 
services. In such a case his staff will consist of officers drawn 
from the three services. The Minister of State for each one of 
the services will continue to control administration and organiza 
tion within his particular mandate 


ADMINISTRATION 

The Air Ministry (Ministerio del Aire). 
The Air Ministry was created in 
conforms to the following organization 


(1) The Air Minister (Ministro del Aire) 
(2) The Air Staff (Estado Mayor consisting of a Chief 
of Staff, Assistant Chief of neral Secretariat, five 
tions and a Control Service (Intervencion), 
The Air Staff deals with the organization, instruction 
and maintenance of the Air Force in peace, and with its 
mobilisation and operations in time of war. 


August, 1939, and now 


(3) The Under-Secretariat (Sub-secretarin), which controls the 
following departments 
(a) The General-Directorate of Personnel ( Direccion General 
de Personal), which deals with all questions of recruit 
"ent, promotion, commissioning, ete., of military 
and civil personnel 
(b) The General-Directorate of Industry and Material 
(Direccion General de Industria y Material) which is 
responsible for the preparation of programmes and 
the acquisition of aireraft and equipment in accord 
ance with the requirements of the Higher Command 
This Directorate consists of the following sections 
Manufacture, Supplies, and Administration, There 
lso an Advisory Council on aeronautical matters. 
Forming part of the Supply Department there 15 a 
Council of Aireraft Industry (Jurisdiecion Industrial 
Aeronautics) to arbitrate with and exercise control 
Ml industries of an neronimtienl nature 


ever 


Military Aviation is administered by a 
Ministry of National Defence 


ORGANIZATION 
Ministerio de Guerra, Marina y Aviacion, Palwio Nacional, San 
Salvador. 
President of the Republic and Minister of National Defence 
General Salvador Castaneda Castro 


partment of the 


Departamento de Aviacion 
Director Major Herman Barón. 
This Department is responsible for the administration of 
both Military and Civil flying in Salvador. 
The Military Air Arm is based at Ilopango, where are situated 
the Headquarters, the Flying Training School, the Technical 
Training School and Schools for Specialisation. 


SPAIN 


(The Spanish State- Espana) 


(c) The  General-Directorate 
of Ground Services and 
Facilities (Direccion 
General de Infraestruct.- 
ura), which is responsible 
for the construction and 
maintenance of nero- 
dromes, buildings and 
other ground services. 


(d) The  General-Directorate 
of Air Navigation Aids 
(Direccion General de 
Proteccion de Vuelo), 
which controls all radio 


[ jeo 

| 
services, the issue of 
meteorological inform- 


ation, and is responsible for airway lighting, beacons, 
radio beam and direction finding, etc. The National 
Meteorological Service forms part of this Directorate. 


(e) The General-Directorate of Ground Defence (Direccion 
General de Antiaeronautica), which is responsible for 
all aspects of anti-aircraft ground defence. 


(f) The General-Directorate of Civil Aviation (Direccion 
General de Aviacion Civil), which controls all aspects 
of civil aviation, including commercial flying, private 
flying, gliding and soaring, pre-military air instruction 


RED 


[| 


(g) The General-Directorate of Instruction (Direccion 
General de Instruccion) which controls the training 
of all the personnel of the Air Army. 


(4) The Sections of Supply (Intendencia), Control (Inter- 
vencion), Medical (Sanidad), Pharmacy (Farmacia) 
and Legal Advice (Asesoria Juridica) 


(4) The National Institute of Aeronautical Science (Instituto 
Nacional de Tecnica Aeronautica—I.N.T.A.). Undertakes 
the study and investigation of all technical problems 
associated with airframes, aero-engines, _ propelle 

materials, armament, radio, photography, meteorology, ete 

This Institute, created in 1942, consists of a Director, 

Secretary, an Advisory Committee, various sections, 

experimental workshops and installations, and an 

aerodrome. It has direct contacts with the Air Minister, 
the General-Directorate of Industry and Material, the 
managements of private aeronautical concerns, and similar 
organizations in the Army and the Navy and the Ministry 
of National Education. i 


For the general study of research there is a High Committee 
(Patronado), which is made up of senior technical and admin- 
istrative oflicers of the Air Ministry and other officers and 
scientists appointed by the War Ministry, the Ministry of 
Marine, the Academy of Science and other research institutes, 
and the Aeronautical Industry 


THE ARMY OF THE AIR 
The Army of the Air (Ejercito del Aire) consists of a High 
Command, the formations of flying and ground personnel, anti- 
nircraft units, airborne troops, transport, technical and com- 
munication serviees, and supply, medical, legal and other units 


The Prototype Hispano-Suiza H.S.42 Trainer with the 430 h.p. Piagglo engine and fixed landing gear. 


The Air Arm consists of one Reconnaissance Flight and one 
Fighter Flight ach Flight consists of three aircraft in service 
with one in reserve, and one mobile unit. 


MILITARY AERODROMES 


Military acrodromes are established at Ilopango, Principal hase 
(Ilopango, Depto. San Salvador), San Miguel, Depto. de San 
Miguel, Ahuachapan, Depto. de Ahuachapan, Sonsonate, 
Depto. de Sonsonate, Zacatecoluca, Depto. de La Paz, San 
Vicente, Depto, de San Vicente, Chalatenango Depto. de 
Chalatenango, and Usulutnn, Depto. de Usulutan, 


Spanish territory ix divided into Air Regions in the peninsula 
and into Air Zones in Africa and the Colonies, Each Region or 
Zone, which is commanded by a General or Colonel of the Air 
Force and has its own Regional Air Staff, includes operational 
and training units and various ancilliary services and establish 
ments. 

For the administration of Military Justice and the legal 
contro] of the personnel of the Air Army and that of the Spanish 
jurisdictional air space, there is the Aerial Jurisdiction (Juris. 
diccion Aérea), 


TRAINING 
Instruction in the Air Army is co-ordinated and controlled 
by the General-Directorate of Instruction (Direccion General 
de Instruccion), under which are the following establishments 

Academia General del Aire (General Academy of the Air), 
San Javier. Here all candidates for commissions in all the 
Air Army Branches and Services must undergo their initial 
training, "hose for the Air Force, Ground Force or Supply, 
must complete two courses; those for the Engineering, 
Medical, Pharmacy, Control and Legal Corps complete 
half a course. The remainder of the training for all cand 
idates must be completed in the respective specialist nead 
omies. This Academy was opened in the Spring of 1945 

Escuela Superior del Aire (Air Staff College) 

Academia Especial del Arma de Aviacion (Academy for the 
Aviation Arm), Alcalá de Henares, Opened m 1944 

Academia Especial del Arma de Tropas de Aviacon (Special 
Academy for Aviation Troops), Los Alcázares. Opened in 
1944 

Academia Militar de Ingenieros Aeronauticos (Military Aca 
for Acronautical Engineers). 

Escuela Superior Aérontecnica (Higher Aeronautical Technical 
School), 

Institutos de Sanidad Aeronautica (Institute of 
Medicine), 

Academias de Intendencia (Supply), Intervencion (Control), 
Sanidad (Medical, Farmacia (Pharmacy) and Juridica 
(Legal). 

Escuela Inieial Militar Aérea (Military Ab-initio School). 
For non-commissioned officers (ollicialidad de complemento) 
of the Air Fore 

Flying personnel recive their. instruction in the various 

and transitional training schools (Escuelas 
elementales o de transformación) and in the advanced or tactical 
schools for fighter aircraft, seaplanes, multi-engined aircraft, 
instrument flying, navigation, ete 

Ground personnel receive their 

apprentice schools (Escuelas de Aprendices) attached to the 
Vir Regions, There are specialised schools for engine mechanics, 
fitters, wireless operators, photographers, armourers, electricians, 
etc 

Non-flying. commissioned. personnel in the Control, Supply, 

Medical and Legal Sections receive their final training in the 
nppropriate military academies or schools of instruction. 

Numerous schools under the control of the General- Directorate 

of Civil Aviation exist for the pre-military training of youth, 


ny 


\eronautical 


elementary 


training in the various 


EQUIPMENT 

The Spanish Aircraft Industry is in an advanced stage of 
reorganization, The Directorate of Industry and Material is 
responsible for the purchase and construction of aircraft and 
equipment and the industry has been given State assistance to 
enable it to undertake the manufacture on a large scale of 
bomber and fighter aircraft 

The present equipment of the Spanish Air Foree is made up 
of those types which at the end of the Civil War existed in both 
zones, ‘These am, however, being steadily replaced by 
modern types as the capacity of the national industry iner 

The Spanish Aireraft Industry ean be mobilised both in war 
and peace. There are three groups of concerns ; (a) Aeronautical 
Military Industries (owned or managed by the Air Ministry), 
(b) Mobilised. Aeronautical Industries (private firmis in whieh the 
Air Ministry has secured à military control), and (c) Private 
firms (not yet mobilised) 


more 


PROPAGANDA AND PUPLICATIONS 
\eronuutical propaganda is in charge of the General Secretary 
of the Air Ministry, Aeronautical publications are controll 
by the 4th Sub seetion, 2nd Section of tho Air Staff 


The olicial organ. of the Pyereito de Aire is the “Revista de 
\eronautiva, issued monthly, Tostal address Apartado 
oficial, Madrid. Offices: Juan de Mena, § Madrid, Price 
5.00 ptas. per copy 
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Swedish Air Force, or Flygvapnet, was organized as an 
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The $ 


independent fore in xpansion and 
modernization has been introduced in recent years. 
ADMINISTRATION 


The Chief of the Air Force (Chefen for Flygvapnet) is in direct 
subordination to the Commander-in-Chief of tho Armed Forces 
(Overbefálhavaren). In direet subordination to the Chief of 
the Air Force are the Air Staff (Flygstaben) and the Royal 
Air Board (Kungl. Flygfórvaltnengen), both in Stockholm 


ORGANIZATION 

Chief of the Air Force (Chefen for Flygvapnet) 
B. G. Nordenskiöld, 

The Air Staff (Flygstaben). Chief: Major-General Axel Ljung 
dahl. Deputy Chief ; Colonel K. J. A. Silfverberg. Respon- 
sible for organization, training of personnel and other matters 
It comprises the following departments 
Operations (Operationsavdelningen). 

Organization | (Organisationsavdelningen). 

Training (Utbildningsavdelningen). 

Signals (Signalavdelningen). 

Flying Safety (Flygsiikerhets-och havermvdelningen). 
Meteorological (Viäderleksavdelningen) 

Press (Pressektionen). 

Staff Headquarters (Expeditionen). 

The Royal Air Board (Kungl. Flygforvaltningen). Chief: ‘The 
Chief of the Air Foree. Deputy Chief; Colonel N. O. F. 
Sòderherg 
Responsible for the supply and maintenance of aircraft, 

acro-engines, fucl equipment, ordnance and finance, as well as 

of nerodromes and buildings. lt comprises :— 
Department of Technical Equipment (Materielavdelningen). 
Department of Commissariat (Intendenturavdelningen) 
Department of Aerodromes and Buildings (Byggnadsavdel- 
ningen) 
In Addition, there is a Chief Medical Officer (Flygéverlikaren). 
and a Civil Bureau (Civilbyran), for matters of pay, law, ete 


OPERATIONAL UNITS 
The Chief of the Air Force commands the central administra- 
tion of the units comprising the Air Force. Under him are four 
groups (Flydeskadrar), five Air Base Areas and the following 
wings :— 


Lieut.-General 


SWEDEN 


(The Kingdom of Sweden Sverige) 


F 1 Kungl. Vastmanlands Flygflottilj (Heavy 
V üsteriüs. 

F 2 Kungl. Roslagens Flygflottilj (Naval Co-operation Wing), 
Mágernás 


Bomber Wing), 


F 3 Kungl. Ostgóta Flygfottil) (Army Co-operation Wing), 
Malmshitt, 

F 4 Kungl. Jämtlands Flygflottilj (Dive-Bomber Wing, Oster- 
suud, 

F 5 Kungl. Krigsflyskolan (Flying. Training Sehool), Ljun- 
gbyhed. 
6 Kungl. Västögta Flygflottilj (Dive Bomber-Wing), Karls- 
borg. 

F 7 Kungl. Skaraborgs Flygflottilj (Dive-Bomber Wing, Siat- 
enüs, 

F 8 Kungl. Svea Flygflottilj (Fighter. Wing), Barkarby. 

F 9 Kungl. Göta Flygflottilj (Fighter Wing), Uòteborg-Süve. 

F10 Kungl. Skånska Flygflottilj (Fighter Wing), Angelholm. 


Fit Kungl. Sodermanlands Flygflottilj 
naissance Wing), Nyköping. 


(Long-range Recon 


F12 Kungl, Kalmar Flygħottilj (Dive-Bomber Wing), Kalmar, 

F13 Kungl. Brávalla Flygflottilj (Fighter Wing), Norrkóping. 

Fid Kungl. Hallands Flygflottilj (Heavy Bomber Wing), 
Halmstad, 

F15 Kungl. Hälsinge Flygflottilj (Fighter Wing), Sdderhamn, 

F16 Kungl. Upplands Flygflottilj (Fighter. Wing), Uppsala 

F17 Kungl. Blekinge Flygflottilj (Torpedo-Bomber Wing), 
Ronneby. 

F20 Kungl. Flygkadettskolan (Air Foree College), Uppsala, 

F21 Kungl. Norrbottens Flygbaskar (Air Training Centre), 
Lulen. 


Each Operational Wing includes a Headquarters Staff, with 
Meteorological, Photographie, Signnls, Ordnance and Material, 
Commissariat and Medical Sections, four Squadrons (Divisioner). 
Motor Transport and certain aireraft for transport and liaison. 
OF the four squadrons in cach Wing, two are fully operational, 
ono is devoted to training new personnel and one is reserved 
for special duties. 

The strength of n Squadron is normally made 
Flights (Grupper), each of three aircraft, plus n reserve Flight 

The sixteen Operational Wings, with the exception of the 
Army Co-operation Wing (Armespaningsflottilj) assigned to the 
land forces, are grouped into four Groups. These Groups nre 
constituted us follow :— 


up of three 


1st Air Group (Forsta Flygeskadern), H.Q.: Stockholm, Nos. 
4, 12, and 15 Wing: 
2nd Air Group (Andra Flygeskadern) H.Q.: Goteborg. Nos. 
6, 7, 9 and 14. Wing: 
3rd Air Group (Tredje Flygeskadern). H.Q. : Stockholm. Nos. 
8, 10, 13 and 16 Wings. 
4th Air Group (Fjarde Flygeskndern). H.Q.: Stockholm. Nos. 


2, 11 and 17 Wings. 

The improvement of ground facilities in Norrland, in the 
extreme North, has been completed, A main Training Centre 
(No. 21 Kungl. Norrbottens Flygbaskür) for all branches of the 
Service has been established at Luled, 

There are two Aircraft Depots (Centrala Flygverkstider) 
with repair workshops nt Mnlmslütt and Vasteras respectively. 
A third at Arboga, which will be largely underground, is due 
for completion in 1945. 


The Air Estimates for the fiseal year 1944/45, beginning dul 
1, 1944, amount to Kr. 235,600,000, 


TRAINING 

Until 1938 all officers of the Air Force were seconded from the 
Army or Navy for five years, Since 1938 however the Air 
Force has recruited its personnel independently. 

Oficer aspirants are trained at the Aspirant School at Ljungby 
hed and the Cadet School at Uppsala. Engineering aspirants 
also receive training at the Central Aircraft Works or any tech 
nical High School in the country. 

The training periods are : 

Oficer aspirants: about 34 months, 
Reserve aspirants ; about 21 months. 
Engineer aspirants: about 20) months, 


Second yenr training includes service with an Air Force Wing 
to give pupils specialized experience in various operational 
duties, 


Observers for service in units for co-operation with the Army 
and Navy are generally Army or Navy officers who have applic 
for such training: 

The period of enlistment for N.C.O's, and other ranks is from 
three to four yeurs. Conweripts include those selected for regular 
service and those in the untrumed reserve. Recent legislation his 
extended the period of training of all Air Force conscripts to 
450 days, of which 360 days are served in one sequence. The 
remaining 90 days are spread over training periods in the second 
third and seventh yenrs following the initial period. 


DESIGNATION OF MILITARY AIRCRAFT 


All Swedish service aircraft are officially indentified by the 
following class letters 

B Bombers. 

J Fighters. 

S Army or Naval Co-operation, Reconnaissance, Observation, 

ete, 

P Experimental 

Tp. Transport or Ambulance 

Sk. ‘Training. 

In each class the different types of aireraft are numbered 
consecutively. A capital letter (A, B, C, ete.) after the type 
number denotes variations in engines, equipment, ete, 


EQUIPMENT 

:—B 17 (SAAB-17), B I8 (SAAB-18). 

Fighting (J) J 9 (Republic EP-1) J 20 (Reggiane Re. 2000), 
J 21 (SAAB-21), J 22, J 26 (North American Mustang P-51D) 

Army or Naval Co-operation, Reconnaissance, Observation, ete. 
(S) :—S 2 (Heinkel He 115 seaplane), 8 12 (Heinkel He 114 
seaplane), S 14 (Fieseler Storch), S 16 (Caproni Ca 313 Recon 
naissance), 8 17 (SAAB-17). 

Transport or Ambulance (Tp) :—Tp 2A (Junkers W.34 ambulance) 
"Tp 3 (Beechcraft 18 S ambulance), Tp 5 (Junkers Ju 52). 
Training (Sk) k 12 (Focke-Wulf Stieglitz), Sk 14 (North 
American NA-16), Sk 15 (Klemm Kl 25), Sk 25 (Backer 

Bestmann). 


Bombing (B) 


SWITZERLAND 


(The Swiss Federation—Schweizerische Eidgenossenschaft) 
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The Swiss Air Force became an independent service by virtue 
of a Decree dated October 13, 1936. It is administered by a 
Branch of the Federal Military Department. 


ORGANIZATION 


Federal Military Department (Eidgenössisches Militürdeparte- 
ment) Berne. 
Air Force and Anti-Aireraft Division (Abteilung fur Flugwesen 
and Fliegerabwehr) 
Officers Commanding : Colonel-Divisonnaire F, 
This division or branch has sections for Organization ; 
Personnel and Material; Technical vices; Air Defence 
Warning Service ; Military Aerodromes and Ground Defence. 
The Air Force, the headquarters and principal services of which 
are situated. at Dübendorf, near Zurich, is composed of four 
Regiments, each containing two Groups. A Group is made up 
of three squadrons and, of the twenty-four squadrons so formed, 
fifteen are fighter, six are reconnaissance and three are training 
squadrons (two fighter and one reconnaissance). 


Training. 

Operational training is carried out m a Training Group which 
is the nucleus of the regular Air Force and the only tactical 
training unit. In this Group officers and N.C.O.'s are trained 
us aircrews, Until 1943 officers only were trained as pilots 
but since that date specially selected N.C.O.'s have been trained. 


Rihner. 


TRAINING SCHOOLS 


Officers 
Officers! School : Dübendorf. 
Flying School : Dübendorf. 


Mechanies 
Radio Operators and Photographers : Dübendorf. 
All other Technical Specialists : Payerne, 


EQUIPMENT 

Reconnaissance :—C.35, C.36 and Potez 63, 

Fighting :—Messerschmitt Me 109E, Morane-Saulnier 405, 406, 

Training :—Bücker Bü 131 Jungmann, Bü 133 Jungmess 
Messerschmitt Me 108 Taifun. 

"The only aireraft types in production in Swiss factories are the 
C.36 and Morano 400. 

The chief assembly factories are the branch of the Dornier 
Werke at Altenrhein, tho Federal Aircraft Works at Thun and 
mmen and the tus Works at Stan. The last mentioned 
15 occupied mainly with repair work. 

Certain spare parts for the Me 100E are made in Switzerland 


COMMAND AND ADMINISTRATION 

The Turkish Air Force forms an integral part of the 
Army. It is controlled politically by the Minister of ^ 
Defence and operationally by the Air Burean of the Turkish 
General Staff. 

Ministry of National Defence, Ankara. 

Minister of National Defence ; General Ali Riza Artunkal. 

Chief of the Genoral Staff; Marshal Kiazim Orbay. 

Under Secretary of State for Air: Lieut-Gen, Yahya Razi 
Biltan, who is responsible to the Minister of National Defence 
for ndininistration, personnel, schools and factories, ns well as 
for the purchase of nireraft and supplies 


TURKEY 


(The Turkish Republic—Turkiye) 


Chief of the General Staff : Marshal Kiazin Orbay, who is also 
Director-General of Military Aviation and in supreme command 
of the Air Force and responsible for operations and training. 

‘Tho General Staff includes an Air Bureau, under Major-General 
Zeki Dogan, who is assisted by a number of General Staff officers 
of both the military and nir branches 


ORGANIZATION 
The Turkish Air Force is organized in two Air Divisions, the 
Ist with its Headquarters at Eskishehr, the 2nd with its Head- 
quarters at Gaziemir, The Air Division contains a variable 
number of Wings, a Wing normally being made up of two 


Squadrons. "There are altogether approximately fifteen. Wings. 
containing about thirty Squadrons, in the Air Force, 

The Squadron is the tactical unit, the first line strength of a 
Squadron being nine aircraft in the case of Fighter and Anuy 
co-operation Squadrons, and six aireraft in the case of Bomber 


Squadrons. 
TRAINING 
Prior to 1938 the Turkish Air Force grow ehietly under French 
tuition, but from that date R.A.F. instructors were brouht in 
and tho training system was remodelled on British lines, 
Flying training is carried out at Eskishehr. where there ar 
the Initial, Elementary, Intermediate and Advanced "Tramins 
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Operational training for bomber pilots is also under- 


Wings. A 
Eskishehr. Fighter pilots, however, pass straight 


laken at 


to their units after completion of their Advanced Training 
course, 

ce 1941, batches of Turkish Air Force officer cadets have 
been proceeding to Great Britain for training as pilots by the 
Royal Air Force. Trainees sent to Britain are representative 
of the normal intake to the Turkish Air Force and are not specially 
chosen, 

Pre-military training is undertaken by the Turkkusn Associ- 
ation, an offshoot of the semi-official Turkish Air League, 
Branches are established in all the prineipal towns. Its object 
is the building up of a reserve of pilots and mechanies for the Air 
Force, Initial Training is carried out on gliders, and Advanced 
"Training on powered aircraft, — Attention is also given to para- 
chute training, and parachute-jumping towers have been installed 
at several places, 


EQUIPMENT 
The Turkish Air Force is equipped with the following oper- 
ational types 


THE UNITED STATES OF AMERICA 


Heavy Bomber: Consolidated Liberator. 

Medium Bomber: Martin 139 and Baltimore, 

Light Bomber : Bristol Blenheim. 

Fighter; Hawker Hurricane ITB 
Spitfire, Focke-Wulf Fw 190. 

Army Co-operation : Westland Lysander, 

Torpedo Bomber : Bristol Beaufort. 

Training :—A wide variety of types is used for training, 
including the following :— 

Miles Magister, Vultee V-11, Curtiss Hawk, Curtiss Falcon, 
Gotha Go 145, Miles Master, Airspeed Oxford, P.Z.L. 24 and 
Morane-Saulnier 406, 

The Aircraft Factory at Kaiseri builds a number of types 
under licence. It is the principal repair centre, but another 
repair depot exists at Eskishehr. 


and IIC, Supermarine 
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Service Aviation in the United States is organized in two 
separate arms—the Army Air Forces and the Naval Air Service, 
the latter including Marine Corps Aviation and, for the duration 
of the War, the Coast Guard Air Service. 


The Commander-in-Chief of the Fighting Forces is the 
President of the United States. 


THE ARMY AIR FORCES 


On March 2, 1942, a drastic reorganization was approved 
whereby all branches of the Army were abolished in favour of 
three main autonomous commands,—Air Forees, Ground Forces 
and Service of Suppl all of whieh are responsible directly 
to the General Staff, 

The placing of the Air Forces under a single command resulted 
in the abolition of the Air Corps and Combat Command. 
General of the Army H. H. Arnold was Commander-in-Chief 
of the Air Forces from March, 1942, until the victory over 
Japan. On retirement he will be succeeded by General Carl 
Spaatz. 

Further reorganization, which became effective on March 29, 
1943, established six Assistant Chiefs of Staff, to direct. and 
control the activities of the Air Forces. This reorganization 
results in (a) H.Q. y Air Forces being relieved of details of 
execution and being left free to determine overall policy ; (b) the 
creation of a more cohesive organization within H.Q. ; and (c) the 
delegation of greater responsibility to field commanders. 


In 1944 a Continental Air Forces Headquarters was established 


at Camp Springs, Va. The new organization is responsible for 
tho air defence of the United States. It takes over the oper- 
ational functions of the A.A.F. H.Q. in the War Department, 
the latter continuing to handle high-level policies and planning. 

The chart overleaf outlines the train of organization of the 
Army Air Forces as it was at the closing stages of the war nnd 
shows the primary interest, supervision and administrative 
channels of communication between the Assistant Chiefs of 
Staff and various Commands and Air Forees 


ORGANIZATION 

The War Department, Washington, D.C. 

Secretary of War: Robert L. Patterson. 

Chief of the General Staff: General of the Army Dw ight W. 
Eisenhower. 

Air Forces, Commanding General; General of the Army H. 
H. Arnold (to be succeeded in 1946 by General Carl Spaatz). 

The Commanding General, Army Air Forces, is responsible 
for the fulfilment of the mission of the Air Forces under policies 
preseribed by the Chief of the General Staff. 

This Mission is set forth by the War Department as follows : 
“The mission of the Army Air Forces is to procure and maintain 
equipment peculiar to the Army Air Forces and to provide air 
force units properly organized, trained and equipped for combat 
operations," 

‘The Commanding General serves as a member of the Joint 
U.S. Chiefs of Staff and Combined Chiefs of Staff, is chairman 
of the Joint Aircraft Committee and participates in formulating 
and executing policies and plans concerning the strategic conduct 
of the war, programme of requirements, allocations of munitions 
resources, and requirements for overseas transportation based 
on approved strategic policy and priority. 


While the overall policies of the Army Air Forces are deter- 
mined by the Commanding General, the Assistant Chiefs of 
the Air Staff translate them into needs in terms of men and 
machines, They direct acquisition of the man power and creation 
of the machines and allocate them for training and for combat 
use, 


The Assistant Chief of the Air Staff, Personnel, supervises the 
personnel programme of the Army Air Forces, including procure- 
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The Train of Organization of the U.S, Army Air Forces as it existed in the last year of the war. 


ment, classification and assignment of individuals, both military 
and civilian, 


The Assistant Chief of the Air Staff, Intelligence, is responsible 
for the collection and dissemination of intelligence information, 

The Assistant Chief of the Air Staff, Operations, Commitments 
and Requirements, determines the tactics and technique of 
aerial warfare. He determines requirements for trained personnel 
and for aircraft, equipment and supplies, allocates the finished 
products of the training and service requirement for operational 
training as fighting teams, and makes them available to the 
theatres of operations, 


The Assistant Chief of the Air Staff, Material, Maintenance 
and Distribution, supervises the material procurement and 
logistical programme of the Air Forces, including research, 
experimentation, development and procurement of aircraft, 
equipment and supplies and their maintenance and distribution. 

The Assistant Chief of the Air Staff, Plans, represents the 
Commanding General m the formulation of strategic plans by 
the staff planning agencies of the United States and its Alies, 


The Air Forees outside the continental Cirenits of the Cniterdt 
States are under the technical supervision of the Commanding 
General, Army Air Fore and under the administrative and 
tactical jurisdiction of the Commander of the theatre or task 
force to which they are assigned, ‘The four metropolitan Air 
Forces are now mainly responsible for operational training anil 
nre under the direct supervision of the Commanding General 
Army Aur Forces, through the Assistant Chief of the Air Staff 


‘Training. 
THE AIR FORCES 

M the end of the war with Japan. there we 
Forces, each theoretically. composed. of Fight Bomber, Air 
Support and Air Service Commands. The Fighter and Bomber 
Commands, as their names imply. were mude up of fighters and 
medium and heavy bomber units respectively, The Fighter 
Commanils were responsible for the co-ordination of all types 
of fighter aiveraft. anti-aircraft batteries, balloon-barrages and 
other nir defence elements ranging from searchlights to air-raid 
warning systems, 

The Mir Support Commands provided air support for the 
groun forees of the Army, and operated Fighters, Light and 
Medium Bombers and Communication niceraft. 

Bach Air Foree had its separate command and staff 
The vombatant Commands of each Air Force were divided mto 
Divisions, comprising from three to five Wings, the Wing, whieh 
generally corresponds to an Army Brigade, being the basic 
Wietieal umt, Bach Wing was further sub-divided into three 
Groups, & Group consisting of three to four squadrons of the same 
category, all based on one airfield. The Group, which generally 
corresponds to a Regiment, is the basic operational unit. A 
Squadron may consist of from twelve to twenty-four aircraft 
according to type. Squadrons are further divided for purposes 
of flight control into Flights (six aireraft) and Elements (three 


aureralt), 
HOME COMMANDS 
There are four Air Forces in the United States, These Air 
Forces were originally intended for metropolitan defence but 
after 1942 they became responsible mainly for the operational 
training of combat groups and units and replacement crews for 


"osiN teen. Air 


service in overseas Air Forces, 
1st Air Force, H.Q.: Mitchel Field, Long Island, N.Y. 
2nd Air Force. H.Q.: Fort orge Wright, Spokane, Wash 


3rd Air Force, 


H.Q.: National Guard. Armoury, Tampa, Fla. 
4th Air Force. 


H.Q.: Presidio, San Francisco, Cal 


OVERSEAS COMMANDS 

Overseas Air Forces operated m the United Kingdom, 
Teeland, North and West Afrien, Siedy and Haly, the Middle: 
Vast. Todt, Chia. Australian wo Aralan, the Soathern 
Vache Ilanda, Huan, Maska, the Caribbean Arwa, Panna 
und at bases entsile the Canal Zone. and along the Atlantic 
const outside the territorial limits of the United. States. [rom 
Newfoundland to the West. Indies; 

The location of the overseas Air 
war were as follow ;— 
5th Air Force, Far East Alr Force, Okinawa, 

First based. in Australiu Later incorporated in the U.S 
Var East Aw Foree. 
6th Air Force, Caribbean, 

Responsible for the defence ol 
Caribbean urea 
7th Alr Force, Far East Air Force, Okinawa. 

Orügnnally based in the Philippines 
8th Air Force, Strategic Air Force, Okinawa. 

Originally formed in the British Isles for service in the European 


Forces at the end of the 


the Pamona Canal and. the 


eee 
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THE WORLD'S AIR POWER 


Theatre. On the conclusion. of the European war, was trans- 
ferred to the Pacific und re-equipped with 8-29 Superfortresses 
to form part of the Strategie Air Force to bomb Japan, 

9th Air Force. 

Originally served in the Mediterranean and later in the British 
Isles anil Eirope.— Was in process of transference to the Pacific 
on the conclusion of the war. Certain units remiined in Germany 
ns part of the forces of ocenpation 
10th Air Force, China. 

Originally formed part of the Mlied South-East Asin Command. 
11th Air Force, Alaska. 

A component of the US. Navy North Pacitie Command, 
12th Air Force, 

Formed part. of the Mediterranean Alhed Vir. Command. in 
Italy 
13th Air Force, Far East Air Force, Philippines. 

Origmally served m the Southern Pacific area 
parated in the Far East Air Force: 
14th Air Force, China. 

Constituted from the former China Air 
formed part of the China ‘Theatre Command, 
15th Air Force. 

Formol m 148 as part of the U.N. Strategic Bombing Force 
in Europe to bomb Germany from Italan bases in collaboration 
with the Sth Air Force (also forming part of the Strategie Bomb- 
ing Foree), which did likewise from British bases, 
20th Air Force, Strategic Air Force, Marianas, 

Formed to bomb Japan from Indian and, later, Pacifie island 
bases. ‘Phe first Air Forve to be equipped with the B-29 Super- 
fortress, 


Later incor. 
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MATERIEL, MAINTENANCE AND DISTRIBUTION 

The Army Air Forces, unlike the Ground Forces, retain their 
own organizations for supply, maintenance and distribution 
of eqaipment, ‘These activities, previously administered. by 
the now-defimet Air Corps, are now divided among the following 
Commands which report. direct. to the Commuaniting General 
of the Air Forces through the Assistant Chief of Staff, Materiel, 
Maintenance and Distribution. 

Materiel Command. H.Q.: Wright Field, Dayton. Ohio. 

Materiel Command is responsible for the conception, experi- 
mental development, testing and the ordering, inspection and 
supervision of production of all aircraft, aero-engines, accessories 
and equipment used by the Air Forces. 

The Command has four separate operating units, Engineering 
Division, Procurement Division, Production Division and. 
Inspection Division, 

he Engineering Division is responsible for research, develop- 
ment and testing of all aeronautical equipment. It develops 
prototype equipment to the point where it is ready for quantity 
production. Tt is composed of the following laboratories and 
ircraft, Power-plant, Equipment, Materials, Prop- 


eller, Aero-medical research, Technical Data, Armament, Photo- 
graphy, Aircraft Radio, Engineering Workshops and a Flight 
Section. 


The Procurement Division is responsible for the purchase 
of all equipment and material supplies for the Air Forces. It 
includes six Procurement Districts—Eastern, South-eastern, 
Central, Midcentral, Midwestern and Western, with district 
headquarters at New York City, N.Y., Atlantic, Ga., Detroit, 
Mich., Chicago, Ill., Kansas City, Mo., and Los Angeles, Cal., 
respectively. 

The Production Division is responsible for industrial planning 
and the engineering administration of all contracts for the 
purchase and manufacture of production aireraft. 

Air Service Command. H.Q. Patterson Field, Dayton, Ohio, 

The Air Service Command is responsible for furnishing supplies, 
for all A.A.F. aircraft throughout the World; for the repair, 
overhaul and rebuilding of all aircraft at home and overseas ; 
for the training of personnel for the supply and maintenance 
branches; for the preparation for shipment overseas of all 
American and Lend-Lease aircraft; and the final inspection 
of all American aircraft flown overseas, For Lend-Lease air- 
craft flown to Central and South American countries the 
Command furnishes supplies, routes and other assistance for the 
flight from the U.S.A, to destination. 

The United States is divided into eleven areas, each designated 
an area Air Service Command. In each area are located one 
main depot and a number of sub-depots and specialised depots. 
A similar organization exists in each overseas theatre of war 
under the technical control of the Air Service Command. 
The Command area main depots within the United States are 
situated at Fairfield, Ohio; Rome, N.Y.; Middletown, Pa. ; 
Mobile, Ala.; Macon, San Antonio, Tex; Oklahoma 
City, Okla. ; Ogden, Utah ; Sacramento, Cal. ; San Bernardino, 
Cal.; and Spokane, Wash, The domestic sub-depots and spec- 
ialised depots total over 300. 

The Air Service Command operates the 39th Air Freight 
Wing, which handles all Command freight, as well as uir ship- 
ments for all War Department agencies, flown within the United 
States by Air Transport Command. The 39th Wing has 117 
air freight terminals distributed throughout the United States. 
Air Transport Command. H.Q.: (Gravelly Point, Va 

Air Transport Command was formed on July 1, 1942, to take 
over duties formerly performed by the Ferrying Command : 
the Air Division of the Transportation Service, Services of 
Supply; and the Cargo Division, Air Service Command. The 
Command now comprises a domestic Ferrying Division and 
nine foreign operating Divisions, North Atluntie, Caribbean, 
South Atlantic, Pacific, North Africa, Central Africa, Alaskan, 
European and India-China, 

Air Transport Command is responsible for the ferrying of all 
aircraft to destinations throughout the World; the transport by 
air of personnel, material and mail for all Army agencies; and 
the control, operation and maintenance of establishments and 
facilities on air routes outside the United States which are or 
which may be the responsibility of the Commanding General, 
Army Air Forces, 

By the end of 1944 Air Transport Command was flying over 
5,000,000 miles à month, most of the mileage being compiled 
in oversea flights and over foreign lands, Roughly half. the 
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flying entailed the ferrying of military nireraft, and half in 
transport service, The route mileage nmounted to approximately 
160,000, The strength of the Command was 150,000 officers 
and men. 


OPERATIONS, COMMITMENTS AND REQUIREMENTS 


The Assistant Chief of the Air Staff, Operations, Commitments 
and Requirements, has supervision of the Proving Ground 
Command, the School of Applied Tactics and Flight Control 
Command, as well as all the operational Air Forces, except 
the First and Fourth, 

Proving Ground Command. H.Q.: Eglin Field, Fla. 

Proving Ground Command is responsible for testing aircraft 
and equipment under every combat condition to prove their 
fitness for war, It also furnishes to the Materiel and Air Service 
Commands any necessary nid, services and facilities to complete 
engineering and development tests, There are five Proof 
Sections ; Bombing, Armament, Radio, Tactienl and Miscell- 
awona, 

The Bombing Section test bomb-sights, all types of bombs, 
homb-fuses, bombing equipment in different. types of aircraft, 
bombing attack techniques, ete. 

The Armament Section specialises in tests of machine-guns, 
cannon, ammunition, gun-sights, gun lubricants, turrets, fire- 
control systems, gun-firing, bullet-proof fuel tanks, ote. 

The Radio Section conducts tests of radio apparatus and 


accessories, clectrically.controlled bombing equipment. and 
turrets, radio-controlled aircraft, ete, 
The Tactical Section tests the tactical suitability specific 


aircraft types and demonstrates tactical techniques for using 
characteristics of specific aircraft types with maximum effect- 
ivenes 

The Miscellaneous Section covers the testing of all other 
combat equipment, such as landing-muts, portable runways, 
life-saving equipment, camouflage, photographie equipment, 
oxygen suits, fuel and oil containers, etc, 

The Command also administers an Arctic, Desert and Tropical 
Information Centre, which investigates operational problems 
under the widest climatic conditions. 

The Headquarters at Eglin Field has seven satellite fields, 
and there are Proving Ground Detachments at Aberdeen, Md., 
Edgewood, Ind., Hope, Ark. and Madison, Ind, 

Flight-Control Command. 

Flight Control Command was formed in Mareh, 143, by the 
merging of the functions of the former Directorate of Air Trate 
and Safety, the Army Air Forces Communications Services and 
the Army Air Forces Weather Services. Its functions are to 
teach self-preservation under six headings: flight control, 
weather, communications, nir/sea-rescue, flying safety and safety 
eduention 


School of Applied Tactics. H.Q.: Orlando. Fla. 

The functions of the School of Applied Tactics are to train 
Air Force cadres, the personnel framework around which all 
new combat groups are formed ; to test and develop new tech- 
niques in fighter, bomber and air support tactics. 

The School is virtually a complete Air Force in miniature 
and its operational area covers an 8,000 square mile "theatre" 
on the Florida peninsula and over the Gulf of Mexico, 


TRAINING 
t Chief of the Air Staff, Training, supervises 
the Flying Training Command, Troop Carrier Command and 
the 2nd and 3rd Air Forces. This office also provides technical 
supervision of the operational training of the Ist and 4th Air 
Forces. 
Training Command. H.Q.: Forth Worth, Texas. 

In 1943 the former separate Flying Training and Technical 
Training Commands were combined to form a unified Training 
Command, in order to achieve maximum economy of operation, 
most eflicient use of personnel, and maxi 1 co-ordination 
of training schedules and use of training facilities. 

For Flight Training there are three Training Commands, each 
made up of four Training Wings. Each Wing. Commanded by 
a general oflicer, administers all Primary, Basic and Advanced 
Training Schools devoted to the training of pilots, bombardiers, 
navigators, observers and air-gunners in its area. 

Eastern Flying Training Command. H.Q.: Muswell Field, Ala, 
Central Flying Training Command, H.Q. Randolph Field, 

‘Texas, 

Western Flying Training Command. H.Q.: Santa Ana, Cal, 

The technical traming of mechanics and ground personnel 
is administered through three Technical Training Commands, 
each of which administers all schools, camps, posts and detach- 
ments within its area. Each of the main activities within the 
Technical Training Commands is commanded by the Brigadier- 
General. The three Commands are :— 
Western Technical Training Command. 
Central Technical Training Command. H.Q. St. Louis, Mo. 
Eastern Technical Training Command. H.Q.: Greensboro, N.C. 

Operational training is undertaken in the four Air Forces 
based in the United States. The 2nd Air Force trains heavy 
bombardment units and replacement erews and the 3rd Air 
Force trains medium, hght and dive bombardment units and 
replacement, crews. 


H.Q.: Denver, Colo, 


Troop-Carrier Command. H.Q.: Stout Field, Indianapolis, 
Ind. 
Oflicer Commanding: Brig.-General F. S. Borum, 


This Command was formed in the Summer of 1942 to be 
responsible for the training of troop-carrier units which provide 
for the air movement of air landing troops and equipment, 
including glider-borne and parachute troops and equipment, 
and the evacuation by air of sick and wounded personnel. 

The Troop-Carrier Command provides aircraft and pilots that 
carry all airborne troops, Tt also flies the gliders loaned to the 
Ground Forces by the Army Air Forces to transport troops. 

The training of Army Air Forces officers in glider operations 
was initiated. in June, 1941. Students are trained on light 
powered. aircraft. before undergomg ghder tramin 
Pilot Training Centre is at South Plains Army Flying School, 
Lubbock, Texas, In April, 1943 elementary and basie glider 


tining was temporarily suspended in order to concentrat 
en operational amd « 

The Army Ground Forces Airborne Command embraces all 
parachute and recognized airborne units, and is responsible for 
the formulation and development of tactical and training 
doctrine and the development and standardization of material 
and equipment. 

The Ground Forces fly no aircraft of their own except the small 
liaison types operated by the artillery for spotting or for short 
range liaison work. Field Artillery liaison pilot-observers 
undergo n ten weeks’ course at an Air Force Primary training 
school, followed by five weeks of instruction at the Field Artillery 
School at Fort Sill, Okla., after which they become liaison pilots 


bat Craigs 


NAVAL AVIATION 
United States Naval Aviation is part of the Naval Organization 
and is under the direction of the Secretary of the Navy 


ADMINISTRATION 

The Navy Department, Washington, D.C 
Secretary of the Navy: James V. Forrestal. 
Assistant Secretary of the Navy for Air: Arternus L. Gates, 
Chief of Naval Operations : Fleet Admiral Chester W. Nimitz 


Vice-Chief of Naval Operations: Vice-Admiral Dewitt ( 
Ramsey. ] 
Deputy Chief of Naval Operations for Air: Vive-Admiral 


Arthur W. Radford. 

'The function of the office of the Assistant Secretary of the 
Navy for Air is the supervision of naval aeronautics and the 
co-ordination of its nctivities with other Government agencies. 
It also acts as liaison between the Bureau of Aeronautics and 
the aircraft manufacturers and handles details of aircraft 
procurement, 

The Deputy Chief of Naval operations for Air correlates and 
co-ordinates all military aspecta of Naval Aviation within the 
Navy Department. 

The Fleet Air Force Commanders assume a certain authority 
over the aircraft-carrier divisions of the Fleets and serve as 
principal air advisers to the Commanders-in-Chief. 

Bureau of Aeronautics, Washington, D.C. 

Chief of the Bureau; Rear Admiral Harold B. Sallada. 

The Bureau of Aeronautics is responsible for the design, 
procurement and upkeep of naval aircraft and aircraft equip 
ment, and the training of naval air personnel. 


ORGANIZATION 

The Aircraft Squadron is the standard administrative and 
tactical unit in all naval operations. Carrier-based squadrons 
comprise eighteen aircraft, sub-divided into two divisions of nine 
aircraft each, Patrol squadrons comprise six or twelve aircraft 
but squadrons operating from battleships and cruisers vary in 
their complement. Three sections of three aircraft form an 
Observation Squadron attached to each Battleship Division of 
three ships. Four cruisers usually form a Division and each 
cruiser carries a section of four aircraft, the four sections forming 
a Cruiser Scouting Squadron. 


NAVAL AIR STATIONS 

On the entry of the United States in the War there were 
thirty-four naval operational, training, overhaul, test and airship 
bases in commission in continental United States, the West 
Indies, the Pacific and Alaska. There were also sixteen Naval 
Reserve Aviation Bases. 

‘During the fiscal year 1942-43 twenty-three new shore establish- 
ments were commissioned, twenty-one naval air stations— 
eighteen for heavier-than-air and three for lighter-than-aircraft— 
and two Naval Reserve Aviation Bases. There were to be 134 
naval air stations in operation in 1943. 

The Naval Reserve Aviation Bases are used as centres for 
elimination training of candidates seeking enrolment as aviation 
cadets and to give successful candidates the necessary pre 
paratory flight training to qualify them for further instruction 
at the Naval Air Training Centres at Pensacola, Jacksonville, 
Miami, and Corpus Christi. 


TRAINING 

The personnel of U.S. Naval Aviation is composed of (1) 
regular Naval officers who, on completion of training are 
designated as Naval Aviators; (2) enlisted men of the regular 
Navy who receive designations as Naval Aviation Pilots; and 
(3) Naval Aviation Cadets who, upon graduation, are designated 
as Naval Aviators and receive commissions as Ensigns in the 
Naval Reserve. 

To train pilots under the War programme, the Navy has 
retained its old training framework, but has expanded it greatly 
‘The facilities of four large universities, one each in the East, the 
West, the Midwest and the South, have been leased for the 
duration of the War. At these universities, Naval pilot candi- 
dates undergo a rigorous three-months’ toughening process 
covering four phases :—(a) proper physical conditioning; (b) 
indoctrination of naval history and customs: (c) military drill 
and seamanship ; and (d) training in communications, ordnance 
and other specialities. 

After the preliminary three-months’ course candidates proceed 
to one of the nineteen Naval Reserve elimination centres for 4 
30-day primary flight training course, after which successful 
candidates move on to one of the four Naval advanced training 
bases at Pensacola, Jacksonville, Miami, Fla, and Corpus 
Christi, Tex., for a six-months’ advanced flying training course. 
During the advanced training Aviation Cadets in addition to 
becoming pilots receive instruction in engine construction, radio, 
celestial and dead reckoning navigation, gunnery, warfare 
tactics and aerodynamics. 

On the successful completion of this course the Aviation 
Cadets are commissioned as Ensigns in the Naval Reserve, and 

ilots are selected for duty in one of the thee specialised 

ranches of naval aviation— patrol.plane (flying-boat), catapult 
seaplane (operating from cruisers and battleships) and carrier 
type landplane—the pilots finally proceeding to one of the 
twelve operational training bases for tactical experience in the 
latest type of naval aircraft, prior to posting to active service 
duties. 


UNITED STATES OF AMERICA 


NAVAL AIR TRANSPORT 
\ Naval Air Transport Service was authorised on December 
il, as a section of the Naval Transportation Service, a 
vot the Office of the Chief of Naval Operations, Early 
42 at was transferred, together with all other aviation 
^ to a newly-formed Aviation Division of the Office of 
he Chief of Naval Operations 


Naval Transport Service began operations in February 


2, and one year after authorisation the Service was operating 
10,000. route to traha, Alaska, the Aleutians 
Newfoundland, Brazil, throughout the Caribbean arca and all 


r continental Umted States 
The Service operates in three maim divisions; Atlantic 
West Coast and Pacific 
The Atlantic Command (H.Q Patuxent River, Md.) 
sts of squadrons serving the Atlantic coast North, 
Central and South America, and extending across the Atlantic 
Europe and Africa 


The West Coast Command (H.Q.+ Alameda, Cal.) operate 
hedules for the trans-continental service and also serve 
Western Canada and Alaska 
The Pacitie € nand (H.Q Pe Hark vr, T.H.) operat 
ghout tlie Pacific Ocean area 
Pan-American Airways and American Export Airit ippl 


t the work of the Naval Air Transport Serv 
ider contract t the U.S. Navy ur-trans x 
naval establishments and fleet units in the War aren , ` 
The types of naval transport aircraft used include the Martin The U.S.S. Lexington, a Fleet Carrier of the "Essex" Class of 27,000 tons displacement and with accommodation 
PBM-3R Mariner, Consolidated. PB2Y-3R Cc Doug for 80 aircraft 

ID and RAD, Lockheed R30, et 

U.S. MARINE CORPS AVIATION 

Headquarters, U.S. Marine Corps, Washington. D. 

Director of Marine Corps Aviation > Brigadier-General Field 
Harris 


by operatin 


Marine € Aviation is an integral part of Naval Avintion 
nis to furnish the Ai 


Fleet Marine Force, Carrier Operati 


and its mi 


es necessary to t 
vith the Fleet and f 
nary duty, marine advanced base operations and the 
of naval bases outside the continental United State 
are defended on shore by the Marines. Tts « 
iled to 


ers are 


lation duty from permanent line officers of 
uted as aviation cadets and appointed tc 
serve. Its enlisted men are marine 
pecially trained for aviation duty, A number of enlisted men 
are selected each year for f 


the Marine Corps I 


ight trainir 


hute battalions and 
ichute training and air training im 
both powered aircraft and gliders is undertaken by Marine 
Corps Aviation. All troop-carrying gliders used by the Marine 
we amphibians, capable of operating either on land or water 


The Marine Corps also includes 
Airborne troops and all pi 


The Marine Corps is also responsible for the organization and 
traming of barrage balloon units for the protection of Navy and 
Marine shore establishments 
The administration, training and operations of Marine Cory 

tion are directed by the Director of Aviation Headquarter 


US, Marine Cory ho is also attached i ire ol 
witi , titi i division of 
Hendaquarters; US. Marme Cory 
! t yal M vin t nd The U.S.S. Cabot, a Light Aircraft Carrier of the *'Independence'" Class. Ships of this class were originally laid 
ist Marine Aircraft Wing 1 Gir ERR down as 10,000-ton cruisers. 
2nd Marine Aircraft Wing. ( Vu 
4th Marine Aircraft Wing. Central | 
Marine Fleet Air, West ( t 
9th Marine Aircraft Wing l i 
The air triunmgr of Marine Corps aviation personnel hus been 
l th Nu trang nec Jul 1 Hat 
rsonnel DL edt. [n Marin Cor] pass 
preseribed ree for naval aviation. cadets at 
1 on mipletior f the ur à wpply for 
t na Se fleuri US. Ma Corps Resers 
n rial l Iarine aviation is procured by 
In neral th M ty] f aircraft. ar ed 
padrons ha + similar rganization, Radii 
nt and motor transport. are identical to the 
intion is responsible for the operation, maintenance 
erhaul of its aircraft, nero-engines and equipment and 
there are two large: Marin rhanl bases, one on the Bast 
Const. an ne on the West const 
LIGHTER-THAN-AIR BRANCH 
Vh ral. neh of l Nu ) l Vin the genera 
l in iof. \ \ les | networ { KK 
I 1 t J I " bl nelli ne 
(d f eh ( nm Mex rea, thre 
the Pucifle Coast und others for undiselosed. points outside 
: uni ! the United y greutly un The U.S.S. Ranger, the first American ship to be built from the keel up as an aircralt-carrier. She was commissioned 
ntel (runi pr iitinted at. the Lakehurst in June, 1934 
eut n 1 t le t Moffet Field, Sunn 
€ 
l'urehise of 48 n ul dieships wax authorised im June 
LHO. Followin the su ful demonstration of the vali 
of the ui in anti-submarine patrol i vhere there is no 
likelih attack by enemy aircraft passed on June 


8, 1942 Inel lth wr acquire H 
lighter-than-air the ( ind M nona type [ 
training, patrol and antisubmarine duti 
AIRCRAFT-CARRIERS 

l'he first f nt f hostilitics revealed the i o 
ur strikin t i fare and the 1 t 

medint t ] ts aireraft-carrier fleet 

I " f i i ther by ft arrit 
1 the 0 l pror to the ent th 

nit " i w, ordered i [n 
indi " , l ( 
l ' his tyi 1 
Escort Cur l 

! tol Hugs t t iu Ka innounced that The Escort Carrier Charger, a conversion from a merchant hull, Large numbers of this type of ship were built 

43, 000-*on raft-enrrier ere to be built. Two more for both the U.S. and British Navies. 


w 
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have since been authorised. The new vessels will be capable 
of carrying twin-engined bombers and in armament and armour 
they will be better protected than any other carriers, Two 
were laid down in October, 1943, the third early in 1944, and two 
more in 1945, ‘The first two were launched early in 1945. 

\ proportion of the 10,000-ton cruisers of the Cleveland Class 
have been completed as aireraft-carriers of tho Independence 


class 


AIRCRAFT CARRIERS, LARGE (CVB). 

Midway, Franklin D. Roosevelt, and three others 

This new class includes the three 45,000-ton aireraft-carriers 
authorised in 1943 and hud down in 1943-44, and two additional 


ships to be laid down m 1945. They will carry more than SO 
twin-engined aircraft und will have a complement of 3,000. 
Midway was launched on March 20, 1945. 
AIRCRAFT CARRIERS (CV) 

Saratoga, Originally laid down us a battle-cruiser in 1921 


but under the Washington Treaty re-designed as an aireraft- 
carrier. Ordered as such on October 30, 1922, launched on April 
7, 1025, and first commissioned on November 6, 19 Sister: 
ship Lexington lost in tho Battle of the Coral Sea, May 8, 1042 
S88 ft. 
1,900. 


Beam 
Acvom 


Displacement 
105.5 ft. Speed 
modates S3 aircraft 


Ranger. The first ship im tho U.S, Navy to bo built from the 
keel wp as an aureraft-carrier, Authorised on February 15 
1929, luid down on September 26, 1931, launched on February 
1934 


13,000 tons. 
33.0 knots. 


Length overall 
Complement 


25, 1933, and first commissioned on June 4, 


Displacement : 14,500 tons, Length overall: 769 ft. Beam 
NO ft. Speed. 29.5 knots, Complement: 1,800. Accommo 
dates 84 aircraft 

Enterprise. Authorised on June 16, 1933, laid-down on July 


16, 1934, launched on October 3, 1936, und first commissioned 
on May 12, 1938. Sister-ships Yorktown lost in Battle of Midway 


Island, June 7, 1942, and Hornet lost in Battle of Santa Cruz 
Island, October 36, 142 

Displacement : 19,900 tons. Overall length : 810 ft. Beam 
83.25 ft Speed M knots. Complement: 2,072 Accommo: 
dates 8] aircraft. 


Essex, Yorktown, Intrepid, Hornet, Franklin, Hancock, Ran- 
dolph, Lexington, Bunker Hill, Wasp, Ticonderoga, Shangri-La, 
Bennington, Tarawa, Bonhomme Richard, Kearsage, Oriskany, 
Boxer, Antietam and others — First eleven ordered in 1940, und 
a further thirteen authorised in. 1942, Ten in comnussion at 
the end of 1944 


Displacement : 27,000 tons 
Speed; 30 knots, Ac 


Overall length 
ommodates 80 aircraft, 


approx, 800 ft. 


AIRCRAFT CARRIERS, LIGHT (CVL). 


Independence, Belleau Wood, Cowpens, Monterey, Cabot, 
Langley, Bataan, San Jacinto. Originally units of the Cleveland 
10,000-ton erniser class but redesigned and renamed. Prince 


town lost in the Battle of the Philippine Sea, October 
1944 

Displacement: 10,000 tons (us cruiser). Overall length 
600 ft Beam: 61,5 ft. Complement; 1,500, Accommodates 


UO aircraft 


AIRCRAFT CARRIERS, ESCORT (CVE), 

Altamaha, Barnes, Bogue, Breton, Card, Charger, Copahee, Core, 
Croatan, Long Island, Nassau, Prince William and others, These 
we conversions from C-3 merchant hulls. By mid-1944 fifty 
one had been completed, thirty-eight of which were transferred 


to the Royal Navy. Block Leland torpedoed in the Atlantic 
May, 1044 
Displacement: 14,000 tons, Overall length : 500 ft. Accom 


modates 20 aircraft, 


Chenango, Sangamon, Santee, Suwanee, Converted from 
Cimarron class twin-screw Fleet oilers. Slightly longer und faster 
than the Altamaha class, Greater operating range, Four 


completed in 1944 and more being built, 


Admiralty Islands, Alava Bay, Alazon Bay, Algiers, Attu, 
Bougainville, Bucareli Bay, Cape Esperence, Cape Gloucester, 
Casablanca, Anzio, Chapin Bay, Corregidor, Didrickson Bay, 
Dolomi Bay, Fanshaw Bay, Frosty Bay, Gilbert Islands, Guadal- 
canal, Hoggatt Bay, Kadashan Bay, Kalinin Bay, Kasaan Bay, 
Kitkun Bay, Kwajalein. Macassar Strait, Makin Island, Manila 
Bay, Marcus Island, Matanikou, Mission Bay, Natoma Bay, 
Nehentor Bay, Ommaney Bay, Oran, Petrof Bay, Rudyerd Bay, 
St. Andrews Bay, Saginaw Bay, Salamaua, Savo Island, Sergent 
Island, Shamrock Bay, Shipley Bay, Siboney, Sitkoh Bay, Steamer 
Bay, Solomons, Takanis Bay, Thetis Bay, Totem Bay, Tripoli, 
Tulagi, White Plains, Willopa Bay, Windham Bay, Vella Gulf. 
Built by Henry Kaiser from the keel up as light aireraft-carriers 
About the same length as the Alfamaha class but 1,500 tons 
lighter, of finer lines nnd slightly faster, Construction began in 
May, 1942. and by July, 1044, fifty had been built. 
Bay torpedoed off Makin Island, November 24, 1943. Gambier 
Bay ond St. Lo lost in the Battle of the Philippine Sea, October 
22-27, 1044. 


SEAPLANE TENDERS, LARGE (AV). 


Curtiss, Albemarle, Currituck, Norton Sound, Pine Island, 
Puget Sound and Salisbury Sound. First tenders built as such. 
Serve as mobile bases for two or more patrol squadrons, All 
fitted as flagships. 


Liscombe 


Standard displacement: 8.025 tons. Length 
Mrintinent : 4—S in, No further details available 


Tangier, Pocomoke, Chandeleur, Cumberland Sound, Hamlin 
nnd St. George. Former Maritime Commission vessels. 


over 200 ft 


Displacement : 7,500 tons. Length overall: 40 ft. Beam 
69 ft. 6 in, Mean draught 27 ft, 3in Shaft horse power 
8,500. Speeds 16.5 kts. 
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The Large Seaplane Tender Currituck, 


This type of vessel serves as a mobile base for one or more flying-boat Squadrons 


The Training Carrier Wolverine, converted from a Great Lakes side-wheel pleasure steamer. She was 
commissioned in August, 1942. 


Wright. Begun us transport and completed as seaphin 
tender in 1921 

Displacement ; 8,075 tons. Length overall; 44s ft, Beam 
58 ft. 3 in. Mean draught: 19 ft, 2m. Shaft horse-power 
6,000. Speed: 15 kts. Armament: 2—3 im, 2—3 in, AA 
Complement : 300. Fitted as flagship 


SEAPLANE TENDERS, SMALL (AVP). 

Barnegat, Biscayne, Casco, Mackinac, Humbolt, Matagorda, 
Chincoteague, Absecon, Coos Bay, Half Moon, Mobjack, Oyster 
Bay, Rockaway, San Pablo, Unimak, Yakutat, Behring Strait, 
Barataria, Onslow, Orcha, Rehoboth, San Carlos, Skelikof, Suisun, 
Timblier nnl Valcour. 

Displacement : 1,609 tons 
mery; Diesel. Speed 


Armament T 
No further details, 


Mach 


20 knots. 


Childs, Williamson, George E. Badger, Clemson, Goldsborough, 
Hulbert, William B. Preston, Belknap, Osmond Ingram, Ballard, 
Thornton, Gillis, Greene and McFarland. Former flush-deck 
destroyers (1919-20) converted into seaplane tenders in 1938-40. 
Forward boilers and two stacks, two 4 in, guns and all torpedo 
tubes removed AA, guns and large refuelling tanks installed 


314 ft. 4 in 
Complement 


Displacement: 1,190 tons. 
Beam ; 30 ft. 8 in. 
122. 

Lapwing, Heron, Thrush, Avocet, Teal, Pelican, Swan, Gannet 
and Sandpiper. Ex-minesweepers, originally commissioned in 
1918-19. More recently have been classed as Seaplane Tenders 


Length overall 
Mean draught : 9 ft. 3 in 


(Small). 

Displacement: 840 tons. Length overall: 187 ft. 10 in. 
Beam; 35 ft. 8 in. Mean draught: 8 ft. 10 in. Shaft horse- 
power: 1,400. Speed: 14 kts. Complement: 72. 


AVIATION REPAIR VESSELS (ARV(A) and ARV(E) ). 

Designed to service aircraft and nero-engines at sen us part 
of the Fleet Train, Built on tank landing ship hulls and fitted 
with all equipment for aircraft and engine repair, including 
test-stands, Do not accompany carriers, but intended to anchor 
near nir bases or air-strips in forward operational areas 


TRAINING AIRCRAFT CARRIERS. 

Wolverine, Formerly the Seeandbee, a large passenger ship 
operating between Cleveland and Buffalo on Lake Erie. 
Converted into a training carrier with overall flying deck and 


superstructure on starboard side, Operates on the Great 
Lakes, 
Sable. Formerly the Greater Buffalo, a Great Lakes passenger 


vessel and one of the largest fresh-water vessels in existence 
Conversion similar to that of Wolverine, Both ships have paddle 
wheel propulsion and neither has accommodation for aireraft 
as all used for training are shore-based 


THE U.S. COAST GUARD 

‘The U.S. Coast Guard constitutes a part of the military forces 
of the United States, operating under the Treasury in time of 
peace and the Navy in war. Its principal peacetime duties ar 
the enforcement of maritune and customs laws, operation of 
aids to navigation, protection of fisheries, iceberg patrol, the 
saving of life at sea and the rendering of assistance to ships in 
distress. 

The Coast Guard was transferred from the 
ment to Naval jurisdiction by Presidential Decre 
1, 1941 

All Coast Guard Stations and aviation bases are now under 
the jurisdiction of the U.S. Navy Sea Frontier Command, which 
embraces the Eastern, Western and Gulf Coasts. our type 
of War operations are undertaken : submarine patrol, convoy 
protection, search and rescue 


asury Depart 
on November 


Coast Guard pilots receive their training at the Naval Air 
Station at Pensacola, Fla., after having had at least three years 
service at sea as commissioned ollicers. 


Headquarters, U.S. Coast Guard:— Washington, D.C. 
Commandant ; Rear Admiral R. R. Waesche, U.S.C.G 


Assistant Commandant (Chief Operations Officer); Hear 
Admiral L, C, Covell, U.S.C.G 
Chief Aviation Operations Officer : Commander S, C. Linholn 


U.S.C.G. 


Coast Guard Air Stations 
Salem, Mass, (Winter Island) 
New York, N.Y. (Floyd 

landplanes. 
Elizabeth City, N.C. (Davis Bay, Pasquotank River) Sea 
planes and landplanes. 
Miami, Fla. (Dinner Key). Seaplanes only 
St. Petersburg, Fla. (Albert Whitted Field). 
landplanes. 
Biloxi, Miss. (Cadet Point). 
San Diego, Cal, (Lindbergh F 
San Francisco, Cal. (San Fr 
planes and landplane: 
Port Angeles, Wash, (Ediz Hook). Seaplanes and landplanes 
"There are air patrol detachments at Cape May, N.J., Travers 
City, Mich, and El Paso, Texas. 


Seaplanes only 


Bennett Field). Seaplanes and 


Seaplanes and 


Seaplanes only. 
i). Seaplanes and landplanes 
ancisco Municipal Field). Sea 


Coast Guard Equipment 


Flying-boats :—Hall PH-2, PH-3, Consolidated PRY 
Martin PBM-3. 

Seaplane:—Vought OS2U-3, 

Amphibians:—Douglas RD-4, Grumman JE-2, JRE-2, JAF-1 


Landplanes;—Curtiss SOC-4, Lockheed R30-1, R50-1, Waw 
JRW-1, Fairchild JK-1, JIK-2 


Desian Pirm 


Boeing .. m m 
Consolidated V. ultee 
Consolidated Vultee 

North American 

Martin : 

Boeing 

Consolidated. Vultee 

Lockheed 

Lockheed 


Douglas .. 0 6. eee 
Douglas .. x v 
Curtiss 

Fairchild (Canada) 

Canadian Car & Foundry 
Douglas . 

Lockheed 

Vultee 


Grumman 
General Motors (Eastern Divn. Z 
Consolidated Vultee 


Consolidated Vultee 
Naval Aircraft Factory 
Boeing (Canada) 
Consolidated Vultee 
Martin 


Lockheed 
Bell 
Curtiss 
Republic 
North / 
Bell 
Northrop 
Bell 
Douglas 
Lockheed 


Grumman 
General Motors ü 
Grumman i 
Grumman T 
Grumman a 
Vought 

Goodyear 

Ryan 


ern Divn.) 


Curtiss 

Curtiss ,. " m zm 
Vought .. m . em 
Naval Aircraft Factory M 
Beech |... 

Beech 

Curtiss 

Douglas .. 

Douglas .. 

Douglas .. 

Lockheed 

Fairchild 

Noorduyn 

Cessna 

Consolidated Vultee 

Martin " 


Boeing 
Fairchild 
Timm 
Ryan 


Fleetwings 
Consolidated Vultee 


North American 
Beech à 
Curtiss 

Cessna 

Beech 

Beech 

Stinson 
Fairehild 


Consolidated Vultee 
"T'aylorcraft. 
Aeronca 


Piper .. i» Ria 


Stinson 


Waco 


THE NAMES 


Army 
DESIGNATION 


B-17 


Sand 29 . 
-3 and 35 


> 


OA-10 


4 v 
C-50 and 60 
UC-6L .. 
0-64 
UC-78 .. 
C-87 


PT-13, 17, 18 4 
PT-19, 23 and 


P 


BT-12 . 
BT-13 and 15 


L-1 (0-49) 
L-2 (0-57) 
L-3 (0-58) 
L-4 (0-59) 
L-5 (0-62) 


COMA 


1 and 22 


OF AMERICAN SERVICE AIRCRAFT. 


BD 
SBD 
SH2C | 
SBE 
SBW | 
PBO 
TBF ) 
TBM | 
TBV «a 


PBY | 
PBN 
PB2B | 
PRY 
PBM 


KC 
803C 
OS2U ^ 
OS2N ; 


GB 
IRB 
R5C 
RAD. 
RAD ,. 


Army AND Navy 


Fortress 
Liberator 
Privateer 
Mitchell 
Marauder 
Superfortress 
Dominator 
Ventura 
Harpoon 


Havoc 
Dauntless 


Helldiver 


Invader 
Hudson 
Vengeance 


Avenger 


Seawolf 


Catalina 


Coronado 
Mariner 


Lightning nie 
Airacobra 
Warhawk D 
Thunderbolt 
Mustang 
Airacomet 
Black Widow 
Kingcobra. 
Havoc 
Shooting Star 


Wildcat, 


Helleat 
Tigercat 
Bearcat 


Corsair 
Fireball 


Seahawk " 
Seamew m .. 


Kingfisher .. we 


‘Traveller 

Expeditor m 
Commando m 
Skytrain 

Skytrooper .. 
Skymaster 

Lodestar 

Forwarder 

Norseman 

Bobcat e m 
Liberator 

Mars 


Caydet 
Cornell ‘ ss 
Tutor .. aa T 
Recruit, 


Sophomore 
Valiant 


Texan .. a es 
Navigator x 
Falcon . T 
Bobcat 

Wichita. à. 
Kansan mm m 
Reliant NN 
Gunner m mm 


Vigilant 

Tayloreraft Grasshopper 
Aeronea Grasshopper 
Piper Grasshopper a 
Sentinel i ; 


THE UNITED STATES OF AMERIC 


British NAME 


Fortress 
Liberator 


Mitchell 
Marauder 


Ventura 


Boston 


Hudson 
Vengeance 


Avenger 


Catalina 


Coronado 
Mariner 


Kittyhawk 
Thunderbolt 
Mustang 


Wildcat 
Hellcat 


Corsair 


Seamew 
Kingfisher 


Traveller 
Expeditor 


Dakota 
Dakota 
Skymastor 
Lodestar 
Argus 


Norseman (R.C.A.F.) 


Liberator 


“Cornell (R.C.A,F.) 


Harvard 


| Crane (RC ALB.) 


Reliant 


Vigilant 


Sentinel 


Hadrian 
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URUGUAY 


(The Republic of Uruguay—Republica Oriental del Uruguay) 


NATIONAL MARKINGS 


RUDDER WINGS ONLY 


A Department of Military Aviation and a School of Military 
Aeronautics was erated on November 20, 1916, The first 
Director was Capt. Don Juan M. Boiso Lanza, after whom the 
chief military aerodrome is named. He was killed at Pau, 
France, while on a mission to France. 

In 1936 Uruguayan nulitary aviation was reorganized, the 
newly-created Directorate of Military Aeronautics being placed 
under the supervision of the Minister of National Defence, The 
Director, Colonel Don Oscar D. Gestido, is responsible for 
Military and Civil Aviation to the Minister of Defence through 
the Tnspeetor-General of the Army 


ORGANIZATION 
Ministerio de Defensa Nacional, Call de Mayo, 279, Montevideo. 

Dirección General de la Aeronautica Militar, Avenida Agraciadn 
3544, Montevidio, Director-General: Colonel. Don Oscar 
D. Gestido. Chief of Staff of Aeronautics: Major Don 
Tomis R. Meg. 

The General-Directorate and Headquarters Staff control 
the School of Military Aeronautics, two Active Service 
units and the Air A The Headyuari Staff includes 
the Central Dep: and the following divisions :— 

Central Department. Chief: Capt. Arturo Sasso Alegre, 

Division 1 (Organization). Chief: Capt Saul. C. Baecino. 

Division II (Service), Chief: Cupt. Adolfo E. Roca, 

Division IM (Information). Chief, Capt. Héctor R 

Division IV (Operations), Chief: Major Juan C. 

‘The active service umts aro * 

Base Aeronáutica No. 1, ‘Capitan Boiso Lanze” Aerodrome. 
Camino Pedro de Mendoza. No, 5493, Montevideo, Con 
manding Otwer: Licut.-Col. Don Mariano Rios. Recon- 
aissance and Attack Squadrons and the Bombing Group. 
Also Communications Service 

Base Aeronautica No. 2, “Teniente 2 Mario 
Aerodrome, Estacion Yi, Dpto. de Durizno, Commanding 
Officer:  Lieut-Col. Don Oseur M. Sanchez Reconn- 
nissance and Pighter Squndrons, Also Communications 
Service. 

Escuela Militar de Aeronautica, 
Pando, Dpt. de. Canelones, 


Cnetnno. 
Aragon, 


W. Parallada” 


General Artigas" 
Direetor of the 


Aerodrome, 
School of 


(The 


[ Jeo 
= sx 


NATIONAL MARKINGS 


ul 


RUDDER 


WINGS ONLY 


A Venezuelan School of Military Aviation was established 
under a Presidential Decree dated April 17, 1920. The Military 


VENEZUELA 


Aeronautics ; Liout.-Col. Don Isaias F. Sanchez, Tram 
pilots up to qualifying for the rank of First Lieutenant 
Aviator, 

The Air Arsenal, “Capitan Boro Lanza’ Aerodrome, Monte 
video. Commanding Officer: Major Don Conrado A 
Sn Includes a Workshop Division, General Stores 
Medical Service anid Laboratory 


EQUIPMENT 
Mainly of American origin, — However, British, French uml 
Ttalinn aircraft of pre-war origin nre still in service 


NAVAL AIR SERVICE 

Fhe Servicio Aeronautica de la Marina is under the control 
of the Inspector-General of the Navy. [ta Chief is Capitan ite 
Corbeta Don Horacio del Vilar | 

The General Command of this Service 19 on the I 
Liberta, where also is the Air Base No. 1. Other Bnses 
the Laguna Negra, Laguna del Sauce, in the port of La Paloma 
nnd at Punta del Este, all on the Kiver Plate extuary, It is 
only of Inte that naval flying has had any significance and the 
service ia still inits infancy. All the materi is new —of American 
production —and ambitious plans are. under consideration for 
the enlargement. of ita general eipucity, equipment and facil 
ities, Many flying officers have proceeded to the United States 
for advanced instruction. 


Republic of Venezuela—Estados Unidos de Venezuela) 


Aviation Regiment was formed in January, 1936, 

Military Aviation is directly controlled by the Inspector- 
General of the Army, under the administration of the Ministry 
for War and Marine 


ORGANIZATION 


Ministerio de Guerra y Marina, Direccion General de Aviacion, 
Caracas. 


Inspector-General of Aviation 
Director of Military Aviation 


Regimiento de Aviacion Militar, 
Headquarters : Maracay, 
‘This regiment includes all operational units 
Escuela de Aviacion Militar, Maracay. 
This school trains pilots and specialists in rigging, aero- 
engines, armament, radio, and photography. Both pilotage 
and technical courses are of one year's duration. 


Major Jorge Marcano, 
Major Guillermo Pacanins. 


Escuela de Aviacion Civil, Maracay 
This school was formed by Presidential Decree in 1937 and 
is administered by the Ministry of War and Marine. It is in 
receipt of a subsid, Althou primarily for civil training it 
is recognised because of its value in building np a reserve of 
pilots. 
Air Force pilots do tours of duty as First Pilots with the 
Government-operated Linea Aeropostal Venezolana to give 
them navigational and cross-country flying experience, 


EQUIPMENT 


tearman A75L3. 
North American AT-6A 


Training :—Waco F- 
Advanced Training 
Fighting:—Fiat CH.32. 
Bombing:—F'iat BR. 


YUCOSLAVIA 


(The Kingdom of Yugoslavia—Kraljevina Jugoslavija) 


In April, 194 an agreement was signed between the British 
Government and Marshal ‘Tito, commanding the Yugoslav 
National Army of Liberation, whereby a special Yugoslav. air 
contingent wax formed within the framework of the Royal Air 
Force 


To ensure effective working this agreement provided that the 


contingent should form part of the R.A.F.V.R. for the duration 
of the war or for such period as muy be subsequently defined by 
mutual. consent. 

In the Summer of 1944 a Yugoslav fighter squadron, com- 
pletely manned by Yugoslav personnel and equipped. with 
Supermarine Spitfires went into action as a unit of the Tactical 


Wing of the R.A.F. Balkan Air Force in support of Partisan 
operations. This squadron was trained by the R.A.F. and had 
developed from a Yugoslay seaplane squadron which was formed 
in the Middle East in 1942. The numbers of Yugoslav airmen 
becoming available were such that a second fighter squadron 
was in training in 1945. 
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Part B 


A 
REVIEW OF THE WORLD’S 


CIVIL AVIATION 
1944-45 


ARRANGED IN 


ALPHABETICAL ORDER OF NATIONS 


A RECORD OF CIVIL AVIATION DURING THE YEARS 
1944-45, INCLUDING THE NAMES AND ADDRESSES OF 
THE AERONAUTICAL DEPARTMENTS, ASSOCIATIONS, 
PUBLICATIONS, TRANSPORT COMPANIES, FLYING 


CLUBS AND SCHOOLS OF ALL NATIONS 


THE WORLD'S CIVIL AVIATION 


M —————————————————————————————————————————————————————————————————————— ccc 


INTERNATIONAL AIRCRAFT MARKINGS 
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The nationality and registration marks of civil aircraft of countries which are members of the International Commission for 


Air Navigation (C.LN.A.) consist of groups of five letters. 


first two letters of such groups, 


conre! 


The nationality of the aircraft is indicated by the first letter or 
The letters that follow a hyphen are the registration letters of the aircraft in the country 


rned, ‘The following are the identity letters of the various nations, not all of which are, or were, necessarily members 


of the CLLN.A. : 


CC- China. VP-GAA—VP-GZZ British Guiana, 
CF- Canada, VP-HAA—VP-HZZ British Honduras, 
CL- or CM- Cuba. VP-JAA—VP-JZZ Jamnica. 
CN- Morocco. VP-KAA—VP-KZZ Colonies and the Protectorate of 
CP- Bolivia Kenya 
CR- Portuguese Colonies. VP-MAA—VP-MZZ Malta. 
CS- Portugal. VP-NAA—VP-NZZ Protectorate of Nyasaland. 
CX- Uruguay. VP-PAA—VP-PZZ Islands under the rule of the Western 
D- — Germany. Pacific High Commission. 
EC- Spain. VP-RAA—VP-RZZ Northern Rhodesia. 
El- Eire. VP-SAA—VP-SZZ Protectorate of Somaliland. 
F- France, Colonies and Protectorates, less Morocco, VP-TAA—VP-TZZ Trinidad and Tobago. 
G- Great Britain. VP-UAA—VP-UZZ Protectorate of Uganda. 
HA- Hungary. VP-VAA—VP-VZZ St. Vincent. 
HB- Switzerland. | VP-XAA—VP-XZZ Colonies and Protectorate of Gambia. 
HC- Ecuador. VP-YAA—VP-YZZ Southern Rhodesia. 
HH- Haiti. VP-ZAA—VP-ZZZ Protectorate of Zanzibar. 
HI- Dominican Republic. VQ-BAA—VQ-BZZ Barbados. 
HK- Colombia. VQ-CAA—VQ-CZZ Cyprus. 
HS- Siam VQ-FAA—VQ-FZZ Fiji Islands, 
l- Italy. VQ-GAA—VQ-GZZ Grenada, 
J- Japan. VQ-HAA—VQ-HZZ 5t. Helena. 
LB- Czechoslovakia. VQ-LAA—VQ-LZZ St. Lucia, 
LG- Guatemala. VQ-MAA—VQ-MZZ Mauritius. 
LN- Norway. VQ-PAA—VQ-PZZ Palestine. 
LV- Argentine. Republic, VQ-SAA—VQ-SZZ Seychelle Islands, 
LZ- Bulgaria VR-BAA—VR-BZZ Bermuda 
N United States of America (*see below) VR-GAA—VR-GZZ Gibraltar 
OB- Peru VR-HAA—VR-HZZ Hong Kong. 
OH- Finland VR-JAA—VR-JZZ Johore. 
OO- Belgium VR-LAA—VR-LZZ Colonies and Protectorate of Sierra 
OY- Denmark Leone. 
PH- Netherlands. VR-NAA—VR-NZZ Colonies and Protectorate of Nigeria, 
PJ- Curacao (Netherlands West Indies). including British Cameroons. 
PK- Netherlands East Indies VR-RAA-VR-RZZ Federated Malay States. 
PP- Brazil. VR-SAA—VR-SZZ Straits Settlernents. 
PZ- Suriname (Netherlands Guiana) VR-TAA—VR-TZZ Tanganyika. 
SE- Sweden VR-UAA—VR-UZZ State of Brunei (British North 
SP- Poland Borneo). 
SU- Egypt. VT- India. 
SX- Greece, XA-or XB- Mexico. 
TC- Turkey. XH- Honduras. 
TF- Iceland, XT- China. 
TI- Costa Rica. XY- Burma. 
URSS Russia (national letters followed by a number). YA- Afghanistan. 
VH- Australia. YI- "lraq. 
VO- Newfoundland. YJ- New Hebrides Condominium. 
VP- YN- Nicaragua. 
VQ- | British Colonies and Protectorates ns below :— YR- Rumania. 
VR- YS- salvador. 

VP-AAA—VP-AZZ Gold Coast with Ashanti, Northern| YU- Yugoslavia. 

"Territories of Gold Coast in British| Yy- Venezuela. 
Togoland, ZK- New Zealand. 

VP-BAA—VP-BZZ Bahamas. ZP- Paraguay. 

VP-CAA—VP-0ZZ Ceylon. ZS- Union of South Africa. 

VP-FAA—VP-FZZ Falkland Islands. 

*U.S.A.—The letter N is followed either by the letter X for civil aircraft with an experimental licence, the letter C for civil 


aircraft with an Approved Type Certificate, the letter R for aircraft of restr 
modifications, or S for State-owned aircraft, such as those belonging to Government or State departments or bureaux. 
are followed by a registration number. 


cted use, such as racers, crop-dusters or others with special 


The two letters 


THE INTERNATIONAL PATTERN 


HISTORICAL (CIVIL AVIATION 


In the field of Civil aviation the most important event of 1944 
was the Chicago Conference, which was in session. throughout 
November and for the first week in December. It was at once 
a success and a failure, a success in so far as it achieved the 
revision and improvement of the International Air Navigation 
Convention signed at Paris in. 1919: n failure in so far as it 
was unable to settle the two most important questions discussed. 
These were, first, the question of the freedom, or freedoms, of 
the air, and, secondly the question of the establishment of an 
international authority empowered to fix frequencies of mir 
transport services, national quotas, and rates of charges, It 
was found impossible in either of these matters to reconcile the 
views of the United States, and, in general, the South American 
countries, on the one hand, and of the British Commonweulth 
and a number of other States, on the other. The result was, 
while a multilateral Convention was agreed (and that is in itself 
a reason for sati ton), it does not go as far as some of the 
States represented at Chicago desired 

It includes two supplementary agreements, either of which 
the participating countries may eleet to sign. In the first of 
these agreements there is provision for two freedoms of the 
uir only, the right of transit and the right to land for refuelling 
ing but not to pick up or set down traflic. The second 


THE INTERNATIONAL PATTERN 


agreement provides not only for these two freedoms but. for 
three others as well, namely, the right to land passengers nnd 
freight from the (foreign) aircraft's country of origin, the right 
to embark passengers and freight. for that country jd the 
right to set down or take up intermedite trallie other than 
internal traflie (to which the rule of enbotage would apply). It 
was on this lust. right—the “fifth freedom that. controversy 
mainly centred. It was complicated by its connection. with 
another question, that of the escalator clause, which would allow 
an operator to put extra aircraft into service if he had been 
carrying 65 per cent. or more of his payload capacity for a yenr. 
The question whether the intermediate trafic contemplated in 
the fifth freedom should count for this purpose was one on which 
opinions differed. As regards the other main question. upon 
which divergent views were held, while the proposal. for an 
authority with exceutive powers was not accepted, it was agreed 
that an Interim Council should be established, to act as an 
advisory, and, within limits, regulatory, body. This body, 
known as the Provisional International Civil. Avintion Organ- 
ization (P.LC.A.0.), was established on June 6, 1045, and the 
first meeting of the Interim Council, elected. at the Chicago 
Conference, was held in Montreal on Angust 15, 1945, 

Following meetings hell between delegates of the 


British 


1944-45) 


Commonwealth of Nations attending the Chicago Conference, 
n Commonwealth Air Transport Council was established, the 
principal function of which will be to plan trunk nir routes 
within the Commonwealth. Complementary to this Common- 
wealth body is the Southern Africa Air Transport Council which 
was set up in Mareh, 145, to promote the progress and develop- 
ment of eivil air communications in Southern. Afrien 


An indirect outcome of Chicago was the establishment of a 
new International Air Transport Assocition, representing the 
air transport operators of all States cligible for membership in 
the International Civil Aviation Organization. 

Because of their international character and their bearing on 
the future development of eivil aviation, summaries. of the 
International Conference at Chicago and the Southern Afrien 
Conference at Cape Town. and details of the composition and 
functions of the Provisional International Civil Aviation Organ- 
vation, the Commonwealth Air Transport Council, the Southern 
Arica Air Transport Council and the International Air Transport 
Assocmtion are given hereafter. 


THE INTERNATIONAL CIVIL AVIATION CONFERENCE 


The International Civil Aviation Conference was held in 
Chicago between November 1 and December 7, 144, and was 
attended by the representatives of fifty-two nations, 

The four principal agreements reached at the conference 
were - (1) The Interim Agreement on International Civil Aviation 
(2) The Convention on International Civil Aviation ; (3) The 
International Air Services "Transit. Agreement; and (4) The 
International Air Transport Agreement. These are summarised 
below. 


The Interim Agreement on International Civil Aviation 

Signed by 34 nations, The signatories were: Afghanistan, 
Australia, Canada, China, Dominican Republic, Egypt, France, 
Greece, Haiti, Honduras, Iceland, India, Iraq, Ireland, Lebanon, 
Mexico, the Netherlands, w Zealand, Nicaragua, Peru, 
Philippine Commonwealth, Poland, Portugal, Spain, Sweden, 
Switzerland, Syria, Turkey, United Kingdom, United States, 
Uruguay, Venezuela, Ministers for Denmark and Thailand. 

This agreement. sets up a Provisional International Civil 
Aviation Organization of a technical and advisory nature to 
last until a permanent organization is created, but not longer 
than three years. This organization was established on June 
6, 1945, with headquarters in Montreal, Canada, Its composition 
and functions are fully dealt with under a separate heading. 


The Convention on International Civil Aviation 

Signed by 32 nations, The signatories were: Afghanistan, 
Australia, Canada, Chile, China, Dominican Rupublie, Ecuador, 
Egypt, France, Greece, Haiti, Honduras, Iceland, Iraq, Ireland, 
Lebanon, Mexico, the Netherlands, New Zealand, Nicaragua, 
Peru, Philippine Commonwealth, Poland, Portugal, Spuin, 
Sweden, Syria, Turkey, United Kingdom, United States, M 
isters from Denmark and Thailand. Tho delegate from Switzer- 
land was not empowered to sign this agreement. 

This convention set up a Permanent International Civil 
Aviation Organization. ‘The pattern of this organization, upon 
which the interim body is modelled, comprises an Assembly in 
which all members are equally represented, each having one 
vote (a majority constituting a quorum), and a Council composed 
of 21 states elected by the Assembly for three years. 

Subject to approval by any general international organization 
set up by the nations of the World to preserve peace, other 
States may be admitted to participation in the Convention by 
means of a four-fifths vote of the Assembly and on such conditions 
us the Assembly may prescribe; provided that in each case tho 
assent of any State invaded or attucked during the war by the 
State seeking udmission shall be necessary. 

The 96 articles of this document establish the privileges and 
restrictions of all contracting States on a non-discrimiumiting 
basis; set up codes of operations for wireraft and personnel 
provide health and safety rules for aviation ; recommend duty 
customs and immigration methods and navigation facili for 
member States ; and arrange for a 12-member Air Navigation 
Commission of technical experta. 

Pursuant to the recognition of the principle that every State 
hax complete and exclusive sovereignty over the air space above 
its territory (including territorial waters), it is agreed that no 
scheduled international iir service may operate over or into the 
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THE INTERIM COUNCIL 

Edward. P. Warner (U.S.A) 

Dr. F. H. Copes Van Hassault (Netherlands) ; 
Mr. Chang Kiangan (China); and Mr. G. B, Snurex (Columbia) 

Neeretary-General ; Dr, Albert Koper (France) 

Member States: Australia, Belgium, Brazil, Canada, Chile 
China, Columbia, Czechoslovakia, Egypt, EL Salvador, France 
India, Iray, Mexico, the Netherhuids, Norway, Peru, Turkey, 
United Kingdom, and United States, A seat on the Council 
has been reserved for Hussin, 

Headquarters: Montreal, Canada 

The Provisional International Civil Avuttion Organization 
tae established when the Interim Agreement on International 
(ial Aviation came into force on June 6, 1945, after 30 nation 
hwl announced their formal acceptance of the Agreement 

The Organization was established for an interim period to 


President : Dr 
Presidents 


territory of a contracting State without previous authorisation 
The right of cabotage is dependent upon such permission, but 
vach state undertakes not to grant or obtain exclusive cabotage 
rights. 

Each contracting State undertakes to collaborate in securing 
the highest practicable degree of uniformity in regulations, 
standards, procedures and organization in relation to mreraft, 
personnel, airways and auxihary services in all matters in which 
such uniformity will facilitate and improve nir navigation, To 
this end the International Civil Aviation Organization will 
adopt and amend from time to time as may be necessar 
ards and recommended practices and procedures dealing 
(a) Communications systems and air navigation aids, including 
ground markings; (b) characteristics of airports and landing 
areas; (c) rules of the air and air tralie control practices ; 
(d) licensing of operating. and mechanical personnel; (e) nir- 
worthiness of aircraft; (f) registration and identification of 
mireraft ; (y) collection and exchange of meteorologieal inform- 
ation; (A) log books; (i) aeronautical maps and charts; (j) 
customs and immigration procedures; and. (4) investigation of. 
aceidents and all matters concerned with the safety, regularity 
and eflicieney of air navigation, y - 


The International Air Services Transit Agreement 

Signed by 26 nations. 
Ecuador, France, Greece, Haiti, Honduras, India, Iraq, Lebanon, 
Mexico, the Netherlands, New Zealand, Nicaragua, Peru, 
Philippine Commonwealth, Poland, Spun, Sweden, Turke 
United Kingdom, United States, Uruguay, Venezuela, Ministers 
from Denmark and Thailand, ‘The delegate from Switzerland 
was not empowered to sign this agreement, 

This agreement provides for contracting states to grant to 
other states the following “two freedoms’ of the mr in respect 
of scheduled international nir service 

(1) the privilege to fly neross its territory without landing ; 

(2) the privilege to land for non-tratic purpos 

These privileges ure granted subject to. certain conditions, 
including the right to designate the route to be followed and the 
airports to be used for such services ; the right to impose reason- 
able charges for the use of airports and other facilities ; and the 
right of each contracting State to withhold such privileges from 
any nir transport. enterprise of which it is not. satislied. that 
substantial ownership anil effective control are vested in nationals 
of à contracting State; 


The signatories wei Afghanistan, 


The International Air Transport Agreement 

Signed by 16 nations, "he. signatories were :—Afghunistan, 
China, Dominican Republic, Ecuador, Haiti, Honduras, Moxico, 
Vienragua, Peru, Sweden, Turkey, United. States, Uruguay, 
Venezuoln, Ministers from Denmark and Thwiland. ‘The delo- 
gato from ‘Turkey made n reservation withholding the "fifth 
freedom of the nir.” "Phe delegate from the Philippine Common- 


wealth indicated that the document might be signed Jater. "he 
delegate from Switzerlimd was not. authorised. to sign this 
document 

This ay ent provides for contracting States to grant to 


last until a new permanent convention on international civil 
aviation shall have come into force or another conference on 
international. eivil aviation. has agreed on other arrangements, 
The interim period is not to exceed three years. 

The Organization consists of an Assembly and v Council. 


The Assembly 

To meet annually and be convened by the Council, Extra- 
ordinary meetings of the Assembly may be held at any time 
when eülled by the Council or at the request of nny ten member 
States. All member States have equal right to be represented 
at the meetings of the Assembly and each member is entitle | 
to one vote, ‘The powers and duties of the Assembly aro + 
(a) to elect ut each meeting its president and ollieers ; (b) to elect 
the member States to be represented on the Council; (6) to 
examine and take nction upon the reports of the Council ; (d) 


other contracting states the following five freedoms” of the 
nir in respect of scheduled international air services : 

(1) the privilege to fly across its territory without landing 
the privilege to lind for non-tratlic purposes ; 
the privilege to put down passengers, mail and cargo 
taken on in the territory of the State whose nationality 
the aircraft possesses ; 
the privilege to take on passengers, mail imd cargo destined 
for the territory of the State whose nationality the nir- 
eraft possesses : 
the privilege to take on passengers, mail and cargo destined 
for the territory of any other member State and to put 
down passengers, mail and cargo coming from any such 
territor; 

Contracting States will have the right to refuse permission to 
aireraft of other States to take on in its territory passengers 
mail and cargo destined for another point within its territory. 
No State shall grant to or obtain from any other State or an 
ne of any other State any such privilege on an exclusive 
s. 
wh contracting State undertakes that in the establishment 
and operation of through services due consideration shall be 
given to the interests of the other contracting States so as not 
to interfere unduly with their regional services nor hamper the 
development of their through services. 


(4) 


Technical Annexes 

Various sub-committees on technical standards and pra- 
cedures, in the limited time available during the Conference, 
drow up a number of technical annexes containing numerous 
recommendations which, when studied, revised and agreed upon, 
will standardise the technical aspects of nvintion, such as -— 

Airways Systems, 

Communications Procedures and Systems, 

Rules of the Air, 

Vir ‘Trate Control Practices, 
andards governing the Licensing of Opern 
anieal Personnel, 

Log Book requirements, 

\irworthiness Requirements for Civil Aireraft engaging in 

International Air Navigation, 

\ireraft Registration und Identification Marks, 

Meteorological Protection of International Aeronautics, 

Aeronautical Maps and Charts. 

Customs Procedures and. Manifests, 

Search and Reseue, and Investigation of Ac 

‘The annexes completely ine aviation terms and explain 
and diagram aireraft construction as affecting safety and load 
factors. For example, on the subject of land airports the annexes 
ilivide into three classifications, for uniformity, the types to be 
provided, calling them 'transoceanie,". “transcontinental” and 
interstate.” "Phe section describes the length of runway 
required for each type as related to the maximum gross weight 
of the mreraft landing on the runway. 


g and Mech 


lents, 


1.C.A.0,) 


to determine its own rules of procedure and establish such 
subsidiary commissions and committees as are needed ; approve 
an annual budget and determine the financial arrangements of 
the Organization ; (6) to refer any specific matters to tho Council ; 
(f) to delegate the necessary powers and authority to the Council 
which are needed for the duties of the organization ; and (y) 
to deal with any matters not spectfienlly assigned to the Coune 


The Council 

The Council to be composed of not. more. that 
ates elected by the st bly for a period of two yenrs, adequate 
representation to be given to (1) those member States of chief 
Importance in iic transport ; (2) those member States not other- 
wiso included whieh make the hirgest contribution to the prov- 
ision of facilities for international civil mr navigation; (3) those 
member States not otherwise included whose election will ensure 


21 member 
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that all major geographical areas of the World are represented. 
No representative of a member State on the Comal may be 
actively associated with or financially interested with the operi- 
tion of an international air sorvice 

The Council shall elect a President, who will have no vote, 
One or more vice-presidents to be elerteid from among the mem- 
bers, who will retain the right to vote when serving as acting 
president, Decisions of the Council to be deemed valid when 
approved by à majority of all members, Any member State 
not a member of the Council may participate in deliberations 
whenever any decision is to be taken which especially concerns 
such a member State. But such a State may not vote, In 
any ease in which there is a dispute between one or more member 
States not members of the Council and one or more member 
States who are members of the Council, any State within the 
second eategory which is party to the dispute shall have no 
night to vote on that dispute. 

The duties and powers of the Couneil are :— 

(1) to discharge the directives of the Assembly. 

(2) to determine its own organization of the Assembly, 

(3) to determine the method of appointment, emoluments anit 
conditions of service of the employees of the organization. 

(4) to appoint a Seeretury-Goneral. 

(5) to provide for the establishment of any subsidiary working 
groups which may be considered desirable, including the following 
interim Committees :— 

(a) A Committee on Air Transport. 
(b) A Committee on Air Navigation, 
(cr) A Committee on International 

Aviation 

(6) to prepare and submit to the Assembly budget estimates 
of the Organization and statemounts of accounts of all reports 
and expenditures. 

(7) to enter into agreements with other international bodies 
when deemed advisable for the maintenance of common service 
and for common arrangements concerning personnel and, with 


Convention on Civil 


THE COMMONWEALTH AIR TRANSPORT COUNCIL 


A Commonwealth Air Transport Council, of a consultative 
character, was established following meetings between members 
of the British Commonwealth of Nations before and following 
the International Civil Aviation Conference at Chicago, The 
work of the Commonwealth and Empire Conference on Radio 
for Civil Aviation (C.E.R,C.A.) i$ under the Council. 

A permanent secretariat is attached to the Council ana is 
filled by the Department of Civil Aviation in London, to which 
are attached liaison officers representing Cann Australia, 
New Zealand, South Africa, Indin, Southern Rhodesin, New- 
foundland and the Colonial Empire, 

The work of the Council is to plan trunk mr routes within 
the Commonwealth including: United Kingdom to South 
Africa, by way of Egypt, East Africa and Rhodesia; United 
Kingdom to India; United Kingdom to Australia and New 
Zealand by way of India; United Kingdom—Canada, vin the 
Atlantic route; and the Pacific route from Australin and New 
Zealand to Canada, by way of Fiji. The Council is not an 
executive body and its recommendations and conclusions nre 
subject to ronfirmation by the Commonwealth Governments. 

The Council has recommended the setting up of a Council 
of Co-ordination of Aeronautical Research within the Empire 
and a Committee for Air Navigation and Ground Organization 
to deal with the operational planning necessary in the Empire 
countries, 

The first full meeting of the Council was held in London from 
July 9 to July 14, 19 to make arrangements for Common- 
wealth routes. 

The principle of parallel partnership which was agreed at the 
Cape Town Conference between the United Kingdom and the 


THE 


A Southern African Air Transport Conference, attended by 
delegates representing the United Kingdom, the Union of South 
Africa, Southern Rhodesia, Northern Rhodesia, Nyasaland, 
Kenya and the British l'roteetorates, was held at Cape Town 
from March 20 to 24, 1945. The objects of the conference wer 
to discuss and formulate action on matters of common interest 
to the countries concerned in the provision of air services for 
Southern Africa. 

The conference decided to recommend to their governments 
the establishment of a Southern Africa Air Transport Council, 
With a permanent secretariat to provide machinery for consult- 
ation and to advise the Commonwealth and Empire Governments 
concerned on all matters connected with the co-ordination of 
their civil air transport services in Southern Africa. 

A number of resolutions were adopted by the Conference 
dealing with various operational and technical. aspects of the 
development of Commonwealth and Empire air services in 
Southern Afri 

Arrangements were completed for the early inauguration of 
main trunk route services between the United Kingdom and 
South Africa to be operated reciprocally throughout. by the 
British Overseas Airways Corporation and South African Airways, 
the conference recommending that the initial arrangements for 
the conveyance of mail on the projected trunk route should be 
within the general framework of the Empire Air Mail Scheme, 

On the subject of regional nnd local services which it is con- 
templated will be established within and between the Southern 
African territories, the Conference recommended that the 
following principles should apply 
(o) Local services should both serve the requirements for n 

transport within the territories and afford suitable connec- 

tons with the main trunk route and with regional routes, 
(b) ‘The routing. of regional services. within the territories of 

Commonwealth and Empire. countries im Southern Africa 


the approval of the Assembly, enter into such other arrangements 
ns muy facilitate the work of the Organization, 

In addition, the functio of the Council are to maintain 
limson with the member States, calling on them for such data 
and information as may be required ; receive, register and hold 
open to inspection by member States, all existing contracts and 
agreements covering routes, services, landing rights, airport 
facilities, or other international nir matters to which any member 
State or its airlines is a party; supervise and co-ordinate the 
works of the three Committees, consider their reports nnd 
transmit the Committee's reports and the findings of the Council 
to the member States. In addition, the Council is to make 
recommendations on technical matters to the member States 
of the Assembly, submit an annual report to the Assembly and, 
on the direction of the Assembly, convene another conference 
on international civil aviation or, at such time as the Convention 
is ratified, convene the first Assembly under the Convention. 
When requested by all the parties concerned, the Council will 
net as an arbitral body on any difference arising among member 
States relating to internation eivil aviation matters which may 
be submitted to it, 

Tho expenses of the Provisional Organiention. are borne by 
tho member States in proportions to be decided by the Assembly 
and funds are to bo advanced by member States to cover the 
initial expenses of the Organization, Each member State bears 
the expenses of its own delegation to the Assembly and those of 
its delegates on the Council and its representatives on Commit- 
tees or subsidiary groups. 

Each contracting State undertakes that its international 
airlines shall file trafic reports, cost statistics. and financial 
states with the Council, Wach contracting State may designate 
the route to be followed within its territory by any mternational 
nir service, and the airports which any such service may use. 
If the Council is of the opinion that the airports or other navi- 
gation facilities of a contracting State are not reasonably adequato 
the Council may consult with the State and others affected, to 


Union of South Africa was taken as the general guide for arrange- 
ments for particular routes within the Empire. These arrange- 
ments may be summarised as follows :— 

In general, the capacity to be operated on a route connecting 
two Commonwealth countries should be related to the traflic 
offering on a Third and Fourth Freedom basis between those 
two countries. The capacity available for Fifth Freedom 
traffic would accordingly be of a fill-up nature. 


Normally, the capacity operated on a route should be divided 
initially on a 50-50 basis between the two partners, subject to 
review, at the request of cither party, on the basis of trallic 
embarked and in the light of experience. Mails, freight and 
passengers to be included for the purpose of settling and dividing 
capacity. 

Where one partner does not wish to take up his own quota 
of services and invites the other partner to operate the whole 
or part of his quota for it, the first partner should beur any deficit. 
If a partner takes up an unwanted quota on his own and with 
the permission of the other partner, he should bear the deficit. 
Where one partner, whose share in full or in purt is being operated 
temporarily by the other, wishes to operate on the route, the 
first partner should transfer the requisite capacity under agreed 
arrangements which are fiir to both. 

In general, revenue should be pooled and divided between 
the two partners in proportion to the frequencies operated, 
such arrangements to be open to review. The Council consider 
that in pooling arrangements both operators should use the samc 
aircraft, So long as the Empire Air Mail Scheme remains in 
operation, the appropriate contributions under that scheme will 
be included in the pool of revenue. 


find means of correcting the position and may make recommen 
ations, If requested by the State, the Council may providen 
ar à portion of the costs needed for the remedies. 
A contracting State may nt any time discharge nny obligatio 
into which it has entered. and. take over airports ind. other 
facilities whieh the Council has established in its territory ty 
paying to the Council an nmount considered. reasonable 
The Couneil may suggest to contracting States that the 
form joint organizations to operate air services on amy. route 
or in any regions. 
he duties of the Committees established. under the Council 
shall be :— 


The Committee on Air Transport : To observe, correlate and 
continuously report on facts concerning the origin and volume of 
international wir tratie and the relation of such trahie, or the 
demand for it, to the facilities provided ; collect, analyse and 
report on subsidies, tariffs and costs of operation ; study matters 
affecting the organization anil operation. of. international à 
services, including the international ownership nnd operation 
of international trunk lines; nnd study and report, with recom 
mendations to the Assembly ns soon ax practicable on matte 
on Which agreement was not reached at the Chicago International 
Civil Aviation Conferen 


The Committee on Air Navigation : Study and advise on stan 
dards und procedures for communientions systems and mr 
navigation aids including rules of the air, traflic control practires 
licensing of operating and mechanical personnel, airworthiness, 
registration and identification of aircraft, meteorological prote 
tion of international neronauties, log books, maps and charts 
airports, customs, accident investigation and so forth, In 
addition the Committee will work towards the adoption ol 
minimum requirements and standard procedures for all the 
above and continue the preparation of technical documents in 
necordance with the recommendations of the Chicago Conferen 


The arrangement agreed at the Cape Town Conference under 
which penditure shall be charged to the operator on whos 
behalf it is incurred, should be adopted, Where two operator: 
are operating in parallel partnership their joint commercial anii 
technical interests should be the responsibility of one party, o1 
n common agency, in defined zones to be agreed between them 

Aireraft operated by parallel operators, although they wil 
be owned and operated by ench, should be regarded, so far i 
practicable, as n pooled fleet. 


The reports and recommendations of the three Committees 
appointed at the opening of the Conference, were adopted anc 
approved by the Council at its plenary session. The Technica 
Committee's work covered meteorological, telecommunication 
und aerodrome facilities required along the routes, existing civi 
and military facilities, and recommend full co-operation between 
the civil and Service organizations and system established by 
Commonwealth countries on these routes. 

Pooled services to be operated in parallel between Great 
Britain and India and between Great Britain and Australia were 
oposed. The extension of the Australian. service to New 
Zealand is under discussion but New Zealand is not expected to 
participate directly in the whole service. 

A service linking Australia, New Zealand and Canada is pro 
posed by a Joint company formed by Great Britain, Australia 
and New Zealand to operate from the western end of the route 
across the Pacific. Canada may provide the opposite member 
to operate a parallel service and may agree to pooling on this 
service. The principle of parallel partnership is not accepted 
by Canadi for the trans-Atlantic route. 


SOUTHERN AFRICAN AIR TRANSPORT CONFERENCE 


will normally be a matter for discussion by the Southern 
Africa Air Transport Council, so that the interests of regional 
and local services may be co-ordinated and protected to 
their mutual advantage and the convenience of the travelling 
public. The recommendations of the Council will be sub- 
mitted to the Governments concerned for approval. 

It shall be competent for the Southern Afrien Air Transport 
Council to make representations, inter alia, in regard to 
internal services in Commonwealth and Empire countries in 
Southern Africa, where these services are not satisfactorily 
co-ordinated with the trunk and regional services. j 


(c) 


The Conference expressed the hope that, in planning and 
development of regional services in Southern Africa, satisfactory 
arrangements for co-operation would be made with foreign 
governments. 


It recognises that foreign participation in regional air services 
is desirable and recommends that the planning of such services 
should afford scope for co-operation within the orbit of a general 
operational scheme, or, alternatively, if such general co-operation 
should not prove feasible, for co-operation on the basis of 
bilateral agreements confined to particular routes and services, 


The Conference formally adopted the following resolutions :— 


(1) It is agreed that tho resolutions and recommendations of 
the Conference shall be in harmony with, and subject to, 
the obligations undertaken by the Commonwealth Govern. 
ments concerned as a result of the International Civil 
Aviation Conference at Chicago. 


(2) The Conference endorses, so fur as it is concerned, the 
proposal which has already. been accepted in principle by 
Commonwealth countries, that on Che technical committees: 
of the Interim Couneil constituted in accordance with the 


terms of Article 3 of the Interim Agreement on Inter 
national Civil Aviation, Commonwealth countries should 
pool their representation so far as may be practicable 
and desirable on a mutt 


(3) It is agreed that any Southern African organization that 
may be established by the Conference shall co-operate 
with the Commonwealth Air Transport Council in form- 
ulating proposals, to be submitted in due time by the appro- 
printe authority to the Interim Council, to promote multi- 
lateral agreement gp air transport questions left undecided 


by the International Civil Aviation Conference at Chicago. 


The United Kingdom—South Africa Trunk Service. At the 
Conference it was decided that the trunk service between London 
and Johannesburg would be a. parallel one operated jointly by 
the British Overseas Airways Corpn. and South African Airways. 
British aircraft flying through to Johannesburg and South African 
aircraft to London. There would be pooling of enue and 
repair and maintenance facilities on the basis that South African 
Airways would provide the necessary ground personnel and be 
responsible for operative and administrative functions on the 
route up to, but excluding, Nairobi, and British Airways would 
undertake similar responsibility on the remainder of the route 


Te was decided to use Avro York four-enjgimesd transports 
carrying 1H. passengers and 3,000 tbs, of freight. at the start ef 
the service, but that ultimately these would be replaced by Avm 
Tudor aireraft capable of carrying more than double the number 
of. passongers. 


Initially, the aerodromes to be used for the trunk serve 
woul be at Johannesburg, Kasima (temporary), Nairobi 
Khartoum, Cairo, Malta (ultimately. Rome) and London 


Representations were to be made to the 3 


mithom Rhodesian 
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Government. for the construction of a new airport at Salisbury 
capable of accommodating the multicongmed aireraft to be used 
on the trunk service, "he proposals have since been approved 
by the Southern Rhodesian Government, It was not eertain 
whether the use of Kasama as a temporary refuelling point until 
the proposed Salisbury airport was ready would be approved and 
it is possible that technical considerations would necessitate 
the aireraft flying non-stop between Johannesburg and Nairobi 
in the meantime, 


The Johannesburg terminal would be located at Palmietfontein 
Airport, which was being prepared for the purpose, pending the 
construction of the Union's permanent international airport at 
Kempton Park, between Johannesburg and Pretoria 


The Southern African Air Transport Council 

The membership of the Southern Africa Air Transport Council 
includes the United Kingdom, the Union of South Afrien, British 
High Commission ‘Territories, Southern Rhodesia, Northern 
Rhodesin, Nyasaland, Kenya, Tanganyika, Uganda and Zanzibar. 

The functions of the Council will be + (a) to keep under review 
and promote the progress and development of civil air communi- 
cations in Southern Africa ; (b) to serve as n medium for the 
exchange of views and information between member countries 
on civil air transport matters ; (c) to consider and advise on such 
civil avintion matters as any member Government may desire 
to refer to the Council; (d) to furnish n link and to co-operate 
with the Commonwealth Air Transport Council and to keep the 
Council fully informed on its deliberations. 


‘The Council, which may appoint technical and other committe 
will meet at regular intervals, the meetings to be held in various 
countries of Southern Africn as may be agreed to be convenient 
and appropriate on each oceasion. "The Chairman on each 
occasion will be designated by the country in which the meeting 
is held, the Governments concerned deciding on each occasion 
whether representation shall be on a ministerial or official 
level. Euch country will bear the cost of its own representation 
on the Council, on the Committees of the Council and on the 
Seeretarint. 

Pending the organization of n permanent Secretariate, the Min- 
istry of Transport of the Government of the Union of South 
Africa provides an interim Secretariat. 


THE INTERNATIONAL AIR TRANSPORT ASSOCIATION 


A new International Air Transport Association was formally 
inaugurated on April 19, 1945, at Havana, following a conference 
of international airline operators. Invitations to the conference 
and plans for the new organization were drawn up at a conference 
held in Chicago in December, 1944, on the initiative of the 
American Air Transport Association and attended by 34 rep- 
resentatives of 21 nations. The new Association succeeds the 
original International Aur Traffic Association founded in 1919. 


Headquarters of the new I. are at Montreal, Canada, 
and the association consists of a General Assembly, comprising 
60 air transport companies, and an Executive Committee, in 
which is vested the management of the association, The post, 
of President is an honarary position. 


There are two categories of membership—Active and Associate, 
Any air transport undertaking is eligible for active membership 
if it operates a scheduled air service under proper authority 
for passengers, mail or cargo, between the territories of two or 
more States, under the flag of a State eligible for membership 
in the International Civil Aviation Organization. 


The original Active Members were :—A.B. Aerotransport 


(Sweden) ; Aer Lingu 
American Export 
Overseas Airways Corporation ; 
Ceskoslovenska Letecka Spolecnost 
Aerolinie ; China National Aviation Cor 
de Aviacion; Colonial Airlines ; Compi ; Det Danske 
Luftfartselskab ; Det Norske Luftfartselskap ; Empresa de 
Vineaó Aerea Rio Grandense, Expreso Aereo Inter-Americano ; 
Indian National Airways; K.L.M.; K.N.LL.M.; Northeast 
Airlmes ; Northwest Airlines; Panair do Brasil; Pan American 
Airways; Pan American-Grace Airways ; Polskie Linie Lotnie 
Qantas Empire Airways; Servicios Aereos Cruzeiro do Sul; 
Sabena; Svensk Inter-Kontinental Lufttrafik; Swissair ; 
Tasman Empire Airways; ‘Trans-Canada Air Lines; ‘Trans: 
continental and Western Air, Inc. ; Transportes Aereos Contro- 
Americanos; United Air Lines; Western Air Lines; and 
Wrightways, Ltd. 


Teoranta (Eire) ; American Airlines Inc. ; 
irlines Ine. ; Braniff Airways; British 

British West Indian Airways ; 
Ceskoslovenska Statni 
; Cia Mexicana 


Associate membership may be obtained by any air transport 
concern operating an authorised scheduled air service under the 
flag of a State eligible for membership in the International 
Civil Aviation Organization. The original Associato Member 
companies were :—Aerovias Paraguayas; All-American Avia- 


tion; Allied Airways (Gander Dower) Ltd. ; Compania Cubana 
de Aviacion; T.A.C.A, de Costa Rien; Compania Nacional 
Tacn de Nicaragua ; Delta Air Lines; Eastern Airlines; Empresa 
de Transportes Aerovias Brasil ; Linens Aereas Taca de Colombia ; 
Linea Acrea Taca de Venezuela ; Linea Acropostal Venezolana ; 
National Airlines; Pennsylvania-Central Airlines, Portsmouth 
Aviation; Taca Airways; and Taca de Mexico 


The Executive Committee of LA.T.A. is to consist of not less 
than nine or more than 13 members. The first Executive 
Committee is;—M. René Briand (Air France); A. F.T. Cambridge 
(Indian National Airways, Ltd.) ; John C. Cooper (Pan-American 
Airways); Benito Ribeiro Dantas (Servicios Aereos Cruzeiro do 
Sul, Ltda.); W. Hudson Fysh (Qantas Empire Airways), Major 
J. R. MeCrindle (British Oversens Airways); Per A. Norlin 
(Svenska Inter-Kontinental); Albert Plesman (K.L.M.); and 
John E. Slater (American Airlines System). 


The Committee has recommended that six Regional Offices 
of the Association should be established at Paris, New York, 
Rio de Janeiro, Cairo, Johannesburg and Sydney. 


ADMINISTRATION 
The controlling authority is the Director-General of Civil 
Aeronuutics (Direceién-General de Aeronáutien. Civil), who is 
directly responsible to the Secretary (Minister) of Aeronautien. 


Director-General of Civil Aviation Air Vice-Commodore 
Francisco José Velez. Offices : Avenida Quintana 391, Buenos 
Vires 

Subordinate to. the Direeeión-General de Aeroniutien Civil 
are 


Dirección de Aeronáutica Comercial, (Directorate of Commercial 
Flying). 
Directión de Aeronáutica Deportiva, (Directorate of Private 


Flying) 
ASSOCIATIONS 
Aero-Club Buenos Aires, Rodriguez Pena 240, Buenos Aires 
Mthhated to the Fédération Arronautique Internationale 
(PAL), 
PUBLICATIONS 
Revista de Informaciones Aevoniuticas, Monthly. 
Calle Juneal. 1116, Buenos Aires, 
per annum, 
Mundo: Acronántien, 
IHA, Buenos Aires. 
leronúutieu, Monthly. 


Published at 
512.00 Argentine pesos 


Monthly, Published at. Calle Rivadavm 

S330 Argentine pesos per annum, 
Published nt Avenida de Mayo 1370, 
Buenos Aires. $3.50 Argentine pesos per annum. 

Aen. Monthl Published at Calle Rivadavia. 6 
Aires, 56.00 Argentine pesos per annum. 

Rutas del Ane, monthly- Published at Dolores 194, Buenos 
Aires. 8,0 Argentine pesos per annum. 

Boletin de Aerontiutien Civile Published 
Quintana 591, Besnos Aires. 


Buenos 


annually at Calle 


TRANSPORT COMPANIES 

Aeroposta Argentina, S.A. Oflices nt Avenida de Mayo 460, 
Buenos Aires. 
President: Almirante Ismael. Galindez, 

This airlme started in 1031 under th 

French Aeropostale Company. Later, however, the Syndicato 
Condor took over the controlling interest, The Company is 
officially an Argentine concern, and its operations are confined 
to that country, with headquarters at the “General Pacheco" 
Airport, Buenos Aires. 


guidance of the 


Houtes : 
Buenos Aires —Bahia Blanca— Carmen: Patagones —Trelew 
Comodoro. Kivadavin— Puerto Deseado—San Julinn— 
Santa Cruz—Hio Gallegos. bi-weekly both ways. 
Continues on from Rio Gallegos to Rio Grande (Terra 


del Fuego). Weekly. 

Buenos Aires Bahis Blanea— Carmen de Patagones— 
Trelew —Comodoro Rivadavia—Lago Buenos Aires- 
Cañadón León— Lago Argentino— Rio Callegos—Rio 


Grande, Weekly both way 


Equipment : Four Junkers Ju 
Corporacion Sud-Americana de Servicios Aereos. 
de Mayo 299, Buenos Aires 
President: Dr. Carlos Rueda, 


This airline was started in Ar; 
backing of certain Italian 


Ollices at 


ntina early in 1939 with the 
acronsutical interests. It is, 


ARGENTINA 


(The Argentine Republic— Republica Argentina) 


however, officially rated as an Argentine Company having 
local capital, a Government subsidy and Argentine operating 
personnel, 
Routes ;— 
Buenos Aires—Montevideo, twice daily (except. Sundays) 
both ways. 
Buenos Aires—Santa Fé—Barranqueras and Corrientes— 
Formosa—Asuncion, twice weekly. 


Compania Argentina de Aeronavegaclon Dodero. 

This company has been formed by the Dodero shipping 
interests to estublish air services between Argentina and 
the neighbouring countries, It has nequired four Short 
Sunderland flying-boats. 


Pan American World Airways. Local representatives aro the 
Compania de Aviacion Pan Americana N.A., with offices at 
Avenida Roque Saenz Peña 788, Buenos Aires, 

Pan American Airways operates from Buenos Aires to 
Brazil, both via Montevideo (Uruguay) and Asuncion (Para- 
Both services continue from Rio do Janeiro up the 

Eust const to Miami (U.S.A.). 


Routes :— 
Buenos Ai 
(Brazil), th 
times week 
Buenos Aires: 
São Paulo 
both ways, 


Montevideo 
1 to Rio de 


| 


(Uruguay) — Porto Alegro 
ineiro and on to Miami, six 


Iguassú—Cu 
the U 


Asuncion (Paraguay) 
Rio de Janeiro and 


ytiba 
SOM, weekly 


Pan American Grace Airways (Panagra). 
locally by the Compañia de Aviacion Pan Americana S.A., 
with offices at Avenida. Roque Saenz Peña 788, Buenos Aires. 

Panagra operate three trans-Andean routes from Argentina 
through Chile and Bolivia, The Chile service. to Santiago: 
crosses the Andes via the Uspallata Pass, in the province of 
Mendoza, nt an altitude of from 11,000 to 14,000 feet, The 
second. Chilean serviee, opened in September, 1942, crosses 
the mountains between Salta and Antofagasta, The Bolivian 
ronte crosses the border north of Jujuy where the ground 
level rises sharply to abont 14,000 feet to (he Bolivian alte 
plano ; this high platewn is Hown over for some 300 or 600 miles 
nnd the Andes erossing is made west of La Paz at 18,000 to 
20,000 feet. altitude, 


Routes ;— 
Buenos Aires — Cordoba — " lucumnan — Salta — Antofagasta 
(Chile) and on to Balbon, ‘Three weekly, 


Represented 


Buenos Aires — Cordoba — Mendoza — Santiago — Anti 
fagasta (Chile) and on ta Balbon, Seven times weekly. 
Buenos Vires — Cordoba — "Tucuman. — Salta — Uyuni 


(Bolivin) and on to Balbon, Twice weekly 


Sociedade Aerea Cruzeiro Do Sul Limitada, Olives at Calle 
Corrientes 330, Buenos Aires. 
This is the former Brazilian Sindicato Condor Ltd. u German- 


operated concern which was taken over by the Brazilian 


Government in. 1840, For further information. see und 
"Brazil 
Route : 

Buenos Aires Porto Mlegre —8ào. Maule —Rio de Janeiro. 


‘Three times weekly each way 


Operations in Argentina are centred at the — Presidente 


Rivadavia” Airport, Buenos Air 


Aeravias Argentinas S.A. 
Buenos Aires. 
President: Eduardo Bradley. 

Originally formed in 1942. In January, 1944, Mr. Lowell 
Yerex, President of TACA bought the operating rights of 
the company. Future plans handicapped owing to the 
ditticulties of buying aircraft and equipment, 


Linea Aérea Sudoeste, ,(L.A.S.E. 
The Línea Aérea Sudoeste began operations in January, 
140 with a freight-carrying service from Buenos Aires to 
Esquel, 1t was developed, and is being operated by the 
Argentine Air Force, one of the main functions of the service 
being the training of air force personnel in navigation and 
long cross-country flights. 

Although it is at present a military service, the Air Force 
mny cease operations when an Argentine commercial organ- 
ization is in n position to operate the routes subject to 
conditions laid down by the Directorate-Goneral of Civil 
Aeroniutics, 

Tn July, 10, the service was opened to passen; Tho 
Decree which ollicinlly opproved this stated that any service 
operated by the Air Force must function on a non-profit 
basis, All surplus funds must be applied to improvements 
to the Ground organization of the routes flown over, 

Route :— 
Buenos Rosa— Neuquen: 
Bar Weekly both wa 


Linea Aérea Noreste (L.A.N.E.). 
Buenos Aires, 
This is à military airline similar to the Linea Aérea Sudoeste, 
It commenced operating from Buenos Aires to the Falls of 
Iguazu in November, 1943, and in July, 1944, the service 
was extended to Asunción (Paraguay). The routo is now 
as follows 
Buenos A Concordia — Monte Caseros — Posad 
Cataratas del Iguazu—Asunción, weekly both ways. 
In May, 1945, this airline was authorised to operate a 
branch vice. from Posadas to Clorinda, via Resistencia, 
The service will carry mail only when first. innugurated ; 
passengers will be carried. when the safety conditions meet 
the requirements demanded by that trutlic 
Equipment: Junkers Ju 
Servicios Aéreos del Estado. 
On May 1945, four Air Mail services organized by the 
Directorate-General of Civil Aeronautes began to operato 
along the following routes — 
Service No, 1, Buenos \ires—CGunleguayelit 
del Uruguay Colonm Yeruwi—Villaguay — La 
Victoria—Buenos Aires, three times weekly. 
Service No. 2. Esquina — Felienno—Colonin Yeruá—Monte 
Caseros—Fehiciano -La Puz— Esquina, three times weekly, 
Service No. 3, Corrientes— Bella Vist—Goya—Mercedes— 
Curnzu Cuatia —Monte Caseros, three times weekly both ways, 
Service No. 4, Posudas—Obera —San Javier — Apóstules 
Santo "Tomé — Alves Paso de. los Libres Monte. Caseros, 
threo times weekly both ways, 


Offices at Calle Corrientes 2 


an Carlos de 


Ofhees at Corrientes 480, 


Concepción 
Paz— Parani 


—— 
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THE WORLD'S CIVIL AVIATION 


STATISTICS 


‘The following summary of operations of national and inter- 

national airlines during 1944 was ied by the Argentine Aviation 

Department 
Distance How n (km.) 
Hours flown 
Passengers carried 
Mail carried (kg) 
Express carried (kr) 
Freight carried (kg) 


FLYING SCHOOLS 


A National School of Aeronautics gives ground instruction 
and flying courses, while the Argentine Weather Bureau is 
organizing a service of upper air weather observations, using 
military aireraft and pilots 

The Universities of Buenos Aires and Córdoba have added a 
seat of Aeronautical Engineering to their eurrieula 


FLYING CLUBS 


State aid for flying clubs (financial and material, in the shape 
of aircraft) is contingent on compliance with strict regulations, 
the principal of which are the obligation to maintain a school for 
training pilots, to facilitate the training of as many pilots as 
possible, to maintain stocks of aircraft fuel and lubricants for 
machines in transit, and to provide instruction in aeronautics, 
Aviation material is exempt from customs duty, 

The Government sponsors n program to develop private 
flying, The Government bear the flying costs based on actual 
hours flown and pays the salaries of instructors. The flying 
clubs pay for maintenance and repair of the aireraft. 

The following is a list of the existing clubs 
Aero Club Buenos Aires, Rodriguez Pena 240, Buenos Aires. 

Aerodrome Presidente Rivadayin,” G de Septiembre, 

Province of Buenos Aires, 

Centro Universitario de Aviación, Bmé. Mitre 307, Buenos Aires, 
‘Acrodrome: “Presidente Rivadavia," 6 de Septiembre, 
Province of Buenos Aires. 

Asociación Aeronáutica Azul, Uriburu 7 
Buenos Aires. 

Aero Club Bahía Blanca, Chiclana 311, Bahín Blanca, Province 
of Buenos Aires. 

Aero Club Bolivar, Bolivar, Province of Buenos Aires 

Aero Club Canada de Gómez, Ocampo 967, Canada de Gomez, 
Province of Santa Fé. 

Aero Club Catamarca, 
Catamarca. 

Aero Club Chaco, Edison 338, Resistencia, Chaco, 

Aero Club Ciudad de Paraná, Laprida y Buenos Aires, Parana, 
Province of Entre Rios. 

Aero Club Comodoro Rivadavia, Comodoro Rivadavia, Chubut 

Aero Club Concepción del Uruguay, Galarza y Colon, Concepción 
del Uruguay, Province of Entre Ric 

Aero Club Coronel Pringles, Coronel Pring! 
Aires. 

Aero Club Coronel Suarez, Lavalle 53, Coronel Suarez, Province of 
Buenos Aires, 

Aero Club Córdobo, 
Province of Córdobo. 

Aero Club Corrientes, Corrientes, Province of Corrientes. 

Circulo de Aviación, Rosario. Aerodrome: Paganini, Rosario, 
Province of Santa Fé. 

Centro de Aviación Civil San Juan, Laprida 945, San Juan, 
Province of San Juan. 

Aero Club Dolores, Dolores, Province of Buenos Aires. 

Aero Club Esquel, Esquel, Chubut 

Aero Club Esquina, Esquina, Province of Corrientes. 

Aero Club Formosa, Saavedra 276, Formosa. 

Aero Club General Alvear, Avda. Alvear Este 74, General Alvear, 
Province of Mendoza. 

Aero Club General Acha, General Acha, La Pampa. 

Aero Club General Villegas, General Villegas, Province of Buenos 
Aires. 

Aero Club Gualeguaychú, Presidente Wilson 97, Gualeguaychú, 
Province of Entre Rios. 

Aero Club Huinca Renancó, Huinca Renanco. 


3,103,027 


100,279 
401,001 
433,384 


» Azul, Province of 


Salta 1080, Catamarca, Province of 


Province of Buenos 


Aerodrome; “Las Players" Córdobo, 


Aero Club Junin, Junin, Province of Buenos Aires. 

Aero Club Jujuy, Belgrano 817, Jujuy, Province of Jujuy. 

Aero Club La Plata, Calle 46 y 120, La Plata, Province of Buenos 
Aires 

Aero Club Las Flores, Avia 
of Buenos Aires, 

Aero Club Neuquén, Neuquén. 

Aen Club Nueve de Jullo, Nueve de Julio, Provinee of Buenos 
Aires. 

Aero Club Mar del Plata, Sun Martin 2 
of Buenos Aires, 

Aero Club Mendoza, 0 de Julio 1122, Mendoza, Province of Men- 
doza. 

Aero Club Pampeano, Avellaneda 245, Santa Rosa, La Pampa. 

Aero Club Pergamino, 9 de Julio 874, Pergamino, Province of 
Buenos Aires, 

Aero Club Plaza Huineul, Neuquén 

Aero Club Pigüé, liie, l'rovinee of Buenos Aires, 

Aero Club Posadas, luenos Aires 320, Posadas, Misiones, 

Aero Club Patagones, Patagones, Province of Buenos Aires 

Aero Club Quimilli, Quimilli, Provinee of Santingo del Estero. 

Aero Club Rio Cuarto, Constitución 840, Rio Cuarto, Provin 
of Córdoba. 

Aero Club Rio Gallegos, oon Hil, Rio Gallegos, Santa Cruz 

Aero Club Rosario, Corrientes 321, Rosario, Province of Buenos 
Aires. 

Aero Club Rafaela, Rufueln, Province of Santa Fé, 

Aero Club Santa Fé, Suipacha y Rivadavia, Santa Fé, Province 
of Santa Fé 

Aero Club Saenz Peña, Calle 17-780, Saenz Peu, Chaco 

Aero Club Saladillo, Calle San. Martin, Saladillo, Province of 
Buenos Airea. 

Aero Club Salta, España 450, Salta, Province of Salta, 

Aero Club San Francisco, San Francisco, Cordoba. 

Aero Club San Luís, Sum Martin 320, San Luis, Province of San 
Lins, 

Aero Club San Rafael, Godoy Cruz 
of Mendoza. 

Aero Club Santiago del Estero, 24 de Septiembre 256, Santiago 
del Estero, Province of Santingo del Estero. 

Aero Club Tandil, dil, Province of Buenos Aires 

Aero Club Trelew, Trelew, Chubut 

Aero Club Tres Arroyos, Sarmiento 210, Tres Arroyos, Province 
of Buenos .Vires, 

Aero Club Tucumán, Avda 
Province of Buenos Ay 

Aero Club Veinticinco de Mayo, Culle 11-28-20, Veinticinco de 
Mayo, Province of Buenos Aires, 

Aero Club Villa Maria, San Juan 
of Cordoba, 

AerosClub Venado Tuerto, Venado Tuerto, Province of Santa F 

Aero Club Villaguay, Bnlearee 464, Villaguny, Province of Entre 
Rios. 

Aero Club Villa Mercedes, Villa Mercedes, Province of San Luis. 

Aero Club Aapala, Zapala, Neuquén. 


Carmen 612, Las Flores, Province 


26, Mar del Plata, Province 


, Sun. Rafael, Province 


B. Teran du, Cuadra, Tucumán, 


Province 


Villa Maria, 


GLIDING CLUBS 

Club Argentino de Planeadores *'Albatros,"" Av. do Mayo 1370, 
Buenos Aires. Acrodrome; Merlo, Province of Buenos 
Aires. 

Club de Planeadores ''Otto Ballod,'"" Sarmiento 3 
Chav Province of Buenos Aires. 

‘Condor’? Aero Club de Planeadores, Leandro N. 
Buenos Aires. 

Club de Planeadores *'Tandil," Constitución 485, Tandil, Province 
of Buenos Aires. 

Club de Planeadores ''Mar del Plata," santiago del Estero 2376, 
Mar del Plata, Province of Buenos Aires. 

Centro Aeronáutico de la Facultad de Ingeniería de La Plata, 
Calle 1 esq. 47, La Plata, Province of Buenos Aires. 

Club de Planeadores *'Paraná," Paraná, Province of Entre Rios. 

Centro de Aviación Popular ''Los Tucane: Ar, Avellaneda 
456, Tucumán, Province of Tucumán. 

Club Argentino de Planeadores ''Las Golondrinas,” Rivadavia 
771, Punta Alta, Province of Buenos Aires. 


5, Gonzülez 


Alem 16; 


Club de Planeadores ''Golondrina, Av. Alvear 648, Sun (ris 
tóbal, Province of Santa Fé. 

Club de Planeadores ''Urdinarrain,'" Urdinarrain, Province of 
Entre Rios. 

Club de Planeadores ''Nancü,'" Rivarola 570, Pehuajó, Province 
of Buenos Aires. 

Aero Club Ceres, Ceres, Province of Santa F! 

onn de Planeadores Esperanza, Esperanza, Provinee of Santa 
ó. 

Centro Argentino de Planeadores *'Cañuelas," Canuelas, Province 
of Buenos Aires. 

Club de Planeadores ''ChaJá," Genera! Madariaga, Province 
of Buenos Aires. 

Club de Planeadores San Juan, Laprida 736, San Juan, Province 
of San Juan. 

Club Argentino de Planeadores Rosario, Rioja ? 
Province of Santa Fé. 

Club de Planeadores Córdoba, Dean Funes 252, Cordoba, Province 
of Córdoba. 

Club de Planeadores Bell-Ville, Córdoba 72, 
of Córdoba. 

Club de Planeadores Condor, Fuerte General Roca, Rio Negro. 

Club Atlético Sarmiento, Villaguay, Province of Entre Hio. 

Club de Planeadores Los Halcones, Catamarca, Province of 
Catamarca, 

Club Argentino de Planeadores ''Constitución," Villa Consti 
tución, Province of Santa Fé 

Aero Club Bandera, Bandera, Province of Santiago del Estero 

Club de Planeadores Halcones, Tres de Febrero 3639, Santa Fr 
Province of Santa Fé. 

Aero Club Morteros, Morteros, Province of Córdoba. 

Aero Club de Planeadores La Cumbre, La Cumbre, Province of 
Córdoba, 

Centro Deportivo Industrial de Jóvenes **Jorge Newbery," Carlin, 
Province of Buenos Aires. 

Club de Planeadores Canals, Cordoba 84, Canals, Province of 
Cordoba. 

Club de Planeadores Son Antonio Oeste, ^«n 
Rio Negro. 

Club de Planeadores Tres Arroyos, saens Peña 433, Tres Arroyos 
Province of Buenos Aires. 
Club de Planeadores **Chingolo,'' leri 
Province of Santiago del Estero. 
Club de Planeadores del Personal del Instituto 
Córdoba, Province of Cordoba. 

Club de Planeadores Venado Tuerto, Deptp. General Lopez 
Province of Santa Fé, 

Club de Planeadores *'Tte. Luis Candelaria," Cutral-có quen 

Club de Planeadores Mendoza, Reg. Aéreo 3, Mendoza, Province: 
of Mendoza 

Club de Planeadores Pilmaiken, Trenque Lauquen, Provin 
of Buenos Aires. 

Club Argentino de Planeadores ‘*Nahuel-Pan,"’ Esquel, Chubut 

Aero Club Oran, Coronel Echague 554, Oran, Province of Salta 

Club de Planeadores ''Halcon.'" C. Falcon 3161. Victorin, Pro 
vince of Buenos Aires, 

Club de Planeadores General Pirán, General Pirán, Mar Chiquito 
Province of Buenos Aires, 

Club de Planeadores y Aeromodelismo ‘*Punta Indio," Veroni« 
Province of Buenos Aires. 

Aero Club General Pico, General Pico, La Pampa. 

Club de Planeadores Catriló, Catrilo, La Pampa. 

Club de Planeadores General Conesa, General Conesa, Lu Painpa 


Rosario, 


Bell-Ville, Province 


Antonio Oest 


Santingo ilel Estero, 


Aerotéenico, 


AERODROMES 


During 1944. the Argentine Government decided to proce 
with the construction of a new international airport in th 
Department of Esteban. Echeverria, 40 miles from the City of 
Buenos Aires. The site covers an area of nearly 15,000 acres 
und the cost of the airport is estimated to be 30 million pesos 


| 


For complete details regarding existing aerodromes in Argent 
ina, reference should be made to Guia Aeronautica de Aeropistis 
issued. by B. Covey, at Avenida Roque Saens Pena l5 
Buenos Aires. 


BELGIUM 


(Kingdom of the Belgians—Royaume de Belgique) 


Since the liberation of Belgium and the re-establishment 
of the Government in Brussels the administration of all matters 
dealing with Civil Aviation has been the responsibility of the 
Ministère de Communications 


ADMINISTRATION 
By order of the Governor-General, dated December 27, 1939, 
an Aeronautical Service was created within the Service of Pubhe 
Works of the Government to administer all matters concerning 
aviation in the Colony. 


During the war the Belgian Congo in company with its neigh- 
bour state French Equatorial Africa, enjoyed a strategic position 
lying athwart the lines of communication by air between West 
Africa, the Sudan and South Africa, Several important air 
routes were operated across the territory and these are enumerated 
below. 


At th nd of 14 n direct vanil and passenger service (Lock- 
heed Lodestars) betw Leopoldville and € t Britain, by 
way of Lisbon was started but was discontinued when services 
were resumed in the Summer of 145 between Belgium and the 
Belgian Congo. 


Belgian nir transport i8 in the hands of the Société Anonyme 
Belge d'Exploitation de la Navigation Aérienne (S.A.B. A.) 
which is owned jomtly by the Belgian Government, the Congo 
Colonial Government and the principal Belgium banks. Regular 


THE BELGIAN CONGO 


TRANSPORT COMPANIES 


Société Anonyme Belge D'Exploitation de la Navigation Aérienne 

(S.A.B.E.N.A.) (Congo). 

Routes ;— 
Léopoldville—Coquilhatville—Stanleyville. 
Léopoldville—Lulabourg—Elisabethville, Fortnightly. 
Stanleyville Kindu — Manono—Elisabethville—N dola. 

Lusaka — Bulawayo — Johannesburg — Bloemfontein 
Cape Town. Fortnightly. 
Luluabourg— Tshikapa —Kikwit—Léopoldville. 


Fortnightly 


Weekly 


Léopoldville — Banningville — Inongo — Coquilhatville — 
Libenge — Lisala — Bumba — Basoko — Stanleyville, 
Fortnightly. 

Stanleyville — Irumu — Costermansville — Usumbura — 


Kindu—Kabalo—Manono—Elisabethville. Fortnightly. 
The following freight services were operated under contract 
to British Airways, 


services have been re-established between Brussels and the 
Belgian Congo, Brussels and Paris and Brussels and London, 
but details were incomplete at the time of writing 


Léopoldville — Pointe Noire — Libreville — Duala — Lage 

"Takoradi — Lagos — Duala — Libenge — Stanleyville 
Entebbe — Juba — Khartoum — Wadi Halfa — Cairo 
Twice weekly. 


South African Airways 
The bi-monthly service inaugurated in March, 1941, from 
Entebbe (Uganda) to Léopoldville was suspended in July 
1942, and a new weekly service commenced from Johannesburg 
to Léopoldville with stops in the Belgian Congo at Elisabeth 
ville, Irumu, Stanleyville and Coquilhatville. 


PRINCIPAL METEOROLOGICAL POSTS 


Léopoldville, Coquilhatville, Elisabethvilte, 
Stanleyville, ' d ville, Costermansvitle, 


—— — — M—— —————————————————————— A O'OÍ[ÍÍ]—————É————À—n—— 
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BOLIVIA, BRAZIL 


AERODROMES 
BaNNiNOVILLK (Prov, Léopoldville) :—Civil Customs Aerodrome, 
Wireless, hangar, repairs, petrol, sanitary service. 


Boma (Prov, Leopoldville) —Civil Customs Aerodrome. Petrol 
hangar, repairs, sanitary service. 

Koto-Bametnca — (Prov. Léopoldville) :—Civil Aerodrome. 
Petrol, 

lsowgo (Prov. Léopoldville) :—Civil Aerodrome. Wireless, 
petrol. 

Kikwir (Prov. Léopoldville) :—Civil Aerodrome. Petrol, 


Meteorological facilities, Radi 

LéororpvILLE (Prov. Léopoldville) :—Civil Customs Aerodrome. 
Wireless, hangers, repairs, meteorological station, sanitary 
service. 

Marani (Prov, Léopoldville) :—Civil Aerodrome. 

TuvsviLLE (Prov. Léopoldville) :—Civil Aerodrome. 


BasANKUsU (Prov. Coquilhatville) :—Civil Aerodrome. Hangar, 
wireless, repairs, petrol. 
Boma (Prov. Coquilhatville) :—Civil Aerodrome. Wireless. 


CoguinuaTVILLE (Prov. Coquilhatville) :—Civil Customs Aero- 
drome. Hangar, wireless, repairs, petrol, meteorological 
station, sanitary service. 

Linence (Prov. Coquilhatville) :—Civil Customs Aerodrome. 
Hangar, wireless, petro), repairs, sanitary service. 


Lisata (Prov. Coquilhatville) :—Civil Aerodrome. Wireless, 
petrol, sanitary service. 

Basoxo (Prov. Stanleyville) :—Civil Aerodrome, Wireless, 
petrol, 

Lowa (Prov. Stanleyville) :—Civil Aerodrome. 

Kasenyr (Prov. Stanleyville) :—Civil Aerodrome. Sanitary 
service. 

STANLEYVILLE (Prov, Stanleyville) :—Civil Customs Aerodrome, 


Hangar, wireless, repairs, sanitary service. 


Luerno (Prov. Lusambo) :—Civil Aerodrome. Hangars, petrol. 


Lutvanoura (Prov. Lusambo) :—Civil Aerodrome. Hangar, 
petrol, repairs. 
Lusawno (Prov. Lusambo):—Civil Aerodrome. Hangar, 


wireless, petrol, repairs. 


ADMINISTRATION 


Civil Aviation in Bolivia is under the jurisdiction of the 
Ministry of Defence. 


Minister of National Defence ; Lieut Col. José Pinto. 
Director of Aeronautics : Colonel Alfredo Santalla E. 
TRANSPORT COMPANIES 
Lloyd Aéreo Boliviano (L.A.B.) 
Offices: Nataniel Aguirre 166, Cochabamba. 
Commercial Manager : Coronel Meliton Brito. 


This airline which began operations in 1926 was largely 
fostered by German aviation interests, chiefly the Deutsche 
Lufthansa. On May 14, 1941, the company was expropriated 
by the Bolivian Government. In order to improve the 
operations of the company an agreement, was concluded on 
June 9, 1941, between the General Loan Administrator in 
the U.S.A., the Bolivian Government and L.A.B. whereby 
Pan American Grace Airways loaned personnel for instruction 
purposes, ete. The agreement provides that only American 
nationals shall be employed. The Government continues 
to subsidize the company by monthly payments of 16,000 
Bolivians (13.333 Bol. — £1 at par). 


Considerable reorganization has taken place since 1941, 
including improvements in aerodromes, equipment, meteoro- 


(The 


ADMINISTRATION 


On January 20, 1941, by Decree No. 2,961, an Air Ministry 
was formed to control and co-ordinate all flying activities in 
Brazil. The Minister for Air is Major-General Armando Trom- 
powski. The Department of Civil Acronautics, under the Director 
of Civil Aviation, Dr. Junqueira Ayres, is divided into 
four branches :—Administration, Traffic, Operations and 
Meteorology. The address of the Department is :—Departamento 
de Aeronautica Civil, Aeroporto Santos Dumont, Rio de Janeiro, 
Brazil. 


ASSOCIATIONS 


Aero Club do Brasil, Rua Alvaro Alvim No. 31, Rio de Janeiro. 
Founded: 1911. President : Colonel Joáo Correa Diaa Costa. 
Affliated with the Fédération Aéronautique Internationale 
(F.A.I). Controls the activities of all Flying Clubs in 
Brazil. 


PUBLICATIONS 


Azas (Wings). Founded in 1922. Published monthly. Official 
organ of the Aero Club do Brasil. Office: Rua Alvaro Alvim 
No, 31 and Rua 1° de Margo 101, Rio de Janeiro. Director in 
charge: Cap. Salvador C. de Sá e Benevides. Chief Editor : 
José Garcia de Souza. 


Aviacido. Founded in 1937. Published monthly. Technical 
Director: L. Nobre de Almeida. Office: Rua Uruguayana 
No. 104—Sala 407. 


Boletim do Ministerio da Aeronautica, Founded in 1941. 
Official monthly bulletin published by the Ministry of 
Aeronautics and containing all decrees, laws, dispatches, etc., 
concerning Brazilian air activities. 


Revista Aerea Latina Americana. Published monthly in Spanish 
by the Aeronautical Digest Publishing Corporation, New York, 
S.A. Representative for South America: José Garcia de 
Souza. Address: Kua 1° de Marco No. 101, Rio de Janeiro. 


TRANSPORT COMPANIES 


Pan American World Airways. 

Routes :— 
‘ast Coast Flyer" service stops 3 times weekly in each 
direction at Belem, Barreiras and Kio de Janeiro, ‘This 
service also stops four times weekly in each direction 
at the following towns on the coast route ;— 


Belem — Báo Luiz — Fortaleza — Natal — Recife — 
Maceio—Salvador—Rio de Janeiro. 2,497 miles. 


Rio de Janeiro—8ào Paulo—Curityba—Iguassu Falls— 


BOLIVIA 


(The Bolivian Republic—Republica Boliviana) 


logical services and schools, and the company may now be 
considered to be as modern and as well run as any in Latin 
America. As part of the reorganization, two Lockheed Lode- 
stars were acquired from the U.S.A. 


Routes :— 


Cobija—Cochabamba. Weekly, vin Riberalta. 

Cobija—Riberalta, Weekly. 

Riberalta—Cochabamba, Weekly, via Guayaramerin, San 
Joaquin, Magdalena, Trinidad. 

Cochabamba—Santa Cruz. Weekly, via Trinidad, 

Santa Cruz—Cochabamba, Weekly, via Trinidad, Santa 


Ana. 
Cochabamba—La Paz. Twice weekly, via Oruro, 


La Paz—San Borja. Fortnightly, 
La Paz—Apolo. Fortnightly. 
Aircraft :—Two Lockheed Lodestars, two Junkers Ju 


52. 
52 


, three Junkers Ju 86 (two for freight purposes), and one 
Grumman G-21 amphibian, 


Compagnie Aramayo de Mines en Bolivie, Casilla 634, La Paz. 
This Company operates a private service from La Paz to 
Tipuany for gold transportation, using amphibians of American 
manufacture, 
Pan American-Grace Airways Inc. (Panagra). 


Headquarters in Bolivia: W. R. Grace & Co., La Paz. 


Luruta (Prov. Lusambo) :—Civil Aerodrome, Petrol, 

Port Francqut (Prov. Lusambo) :—Civil Aerodrome. 
wireless, petrol, repairs. 

"TsurkArA (Prov, Lusambo) » ivil Aerodrome. 
orological facilities, radio and re; 

BukAMA (Prov. Elisabethville) :—Civil Aerodrome. 


Hangar, 


Petrol, Mete- 


Petrol. 


ELISABETHVILLE (Prov. Elisabethville) :—Civil Customs Aero- 
drome, Hangar, repairs, petrol, meteorological station, 
sanitary service. Manager: dose de la Reza. 

Kamina (Prov. Elisabethville) \—Civil Aerodrome. 

Koncoro (Prov Elisabethville) ;—Civil Aerodrome. Wireless. 

Kanato (Prov. Elisabethville) :—Civil Aerodrome. Hangar. 

Manono (Prov. Elisabethville) :—Civil Aerodrome. 

N'Gute (Prov. Elisabethville):—Civil Aerodrome, Hangar, 
repairs, petrol. 

Krypu (Prov. Costermansville) :—Civil Aerodrome, 

Kasonoo (Prov. Costermansville) :—Civil Aerodrome. 

Usuwnuna (Runanda-Unindi) :—Civil Aerodrome. Sanitary 
service, 


The Company has three routes operating through Bolivia 
as part of its Balboa—Buenos Aires main services :— 


The “La Diagonal" service stops twice weekly at La Paz, 
Oruro, Uyuni. 


The "El Transcontinental ' service stops weekly at La Paz, 
Oruro, Cochabamba, Santa Cruz 


An additional service from Arica (Chile) to Corumba 
(Brazil) and connecting with Panair do Brasil, stops weekly at 
La Paz, Oruro, Cochabamba, Santa Cruz, Concepcion, San 
Ignacio, San José, Robore, Puerto Suare: 


In addition to the above internal routes the company is 
nssisting in the development programme of Lloyd Aéreo 
Boliviano under the terms of a five-year management contract. 


AERODROMES 

The principal aerodromes in Bolivia are :—AIQUILE, APOLO, 
CacHUELA ESPERANZA, CANADA LARGA, ÜHARAGUA, CHORETI, 
COBIJA, COCHABAMBA, CoMARAPA, CONCEPCION, GUAYARAMERIN, 
Iptas, Jorocniro, Lasas, La Paz, MAGDALENA, MIZQUE, 
Moracusiro, ORURO, Pozo Det Tigre, PurquiNA, PUERTO 
Suarez, RimERALTA, RonomRÉ, SAN Borsa, San Inacio, SAN 
Javier, SAN José, SAN Lorenzo, SANTA Ana, SANTA CRUZ, 
Sucre, Tara, Topos Santos, TRINIDAD, Tres CRUCES, 
UYUNI, VALLE ABAJO, VALLE GRANDE, VILLA MONTES, VILLAZON, 
Yacuma. 


BRAZIL 


United States of Brazil Estados Unidos do Brasil) 


Asuncion (Paraguay)—Buenos Aires (Argentina). 1,001 

miles, Weekly. 

Rio de Janeiro- Siio Paulo Porto Alegre—Montevideo 
(Uruguay) Buenos Aires (Argentina). Seven times 
weekly in each direction. 


Belem—Miami (U.8.A.). 


A weekly cargo service only. 


Panair do Brasil, S.A., Avenida Rio Branco 85, Rio de Janeiro. 
President: Dr. Paulo Sampaio. Manager: Mr. Frank 
Sampaio. 


This Company was started as a Brazilian concern on Sept. 
15, 1930, shortly after the general consolidation of Pan 
American Airways’ services in South America. Panair do 
Brasil is in close contact with the parent company. Its 
operations headquarters are at the Santos Dumont Airport, 
Rio de Janeiro, and its flying operations are confined to Brazil, 
except for the extension to Asuncion. 


Early in September, 1943, the Conipany began flying 
between Belem, Fortaleza and Rio de Janeiro by might. 
"This is the first illuminated section of any air route in South 
America. 


Routes :— 
Rio de Janeiro— Belem, via S. Salvador, Maceio, Recife, 


Natal, Fortaleza, Parnahyba and Så Louiz. Four times 
weekly. 


Rio de Janeiro—Recife, via Victoria, Cannavieras, Behia, 
Aracaju and Maceio, Once weekly. 


Rio de Janeiro—Cuyaba, vin São Paulo, Bauru, Campo 
Grande und Corumba. ‘Twice weekly. 


Rio de Janeiro—Campo Grande, via São Paulo, Curityba, 
Tgunssu Falls, Asuncion (Paraguny) and Ponta Pora, 
Once weekly. 

Rio de Janeiro—Porto Alegre, vin Sio Paulo (four timos 

weekly), via São Paulo and Florianapolis (once weekly). 

and via São Paulo and Curitiba (twice weekly). 


Rio de Janeiro—Goyanin, via Bello Horizonte and Guarat- 
inga. Once weekly. 


Rio de Janeiro—Uberaba, via Bello Horizonte and Araxa, 
Thrice weekly. 


Rio de Janerio—Gov. Valladares, via Bello Horizonte. 


Once weekly. 
Rio de Janciro— Montes Claroa, vin Bolla Horizonte. 
weekly. 


Onea 


Rio de Janciro--Süo Paulo, via. Bollo Horizonte nnd Poros 
do Caldas, Four times woekly. 


Rio de Janciro—Bello Horizonte. Four times weekly. 


Wolem— Mannós, vin Santarem (once weekly), vin Curralinho, 
Monte Allegre, Santarem and Parintins (once weekly), 
and via Grupa, Santarem, Obidos and Ttacoatinra (once 
weekly). 


Manads—Porto Velho, via Borba nnd Manicore (once 
weekly), and via Manicore and Humayta (once wogkly). 

Mnnaos—Iquitos (Porn), via Codajaz, Coary, Toffe, Fonto 
Boa, Sto. Antonio de Tea, S. Paulo de Olivencia, Tabatinga 
and Benjamin Constant. Once weekly. 


Pan American-Grace Airways, Inc. (Panair). 
and Air Express Ollice ; Corumba Airport. 


Operates from Corumba to Lima (Peru) via 
Weekly. 


Passenger Ticket 


Bolivia. 


S.A. Empresade Viação Aerea Rio Grandense (Varig) P.O. Box 
243, Porto Alegre. 


This airline was started in conjunction with the Sindicato 
Condor in 1927 and took over services in the South of Brazil 
which for a short time previously had been flown by Condor 
itself, The Company operates from headquarters at Porto 
Alegre entirely in the State of Rio Grande do Sul, from whieh 
state it has received a subsidy since 1832 


Routes :— 


Porto Alegre Rio Grande, Four. times weekly. 


Porto Alegre — Estrela 
Fondo-—Estrela 


Cruz Alta — Carasinba — Passo 

Porto Alegre, Twice weekly. 

Porto Alegre — Pacheea — Pelotas 
Livramento —Quarahy 


Porto Alegre — 


Bagé — Don Pedrito 
Unugainna, Weekly. 
Pacheco — Pelotas — Bagé — Don Pedrito 


—Livramento—Alegrete—Urugaiana, Weekly, 

Porto Alegre—Sud Cinbriel—Alegrote— Uruguayan, Twico 
weekly, 

Porto Alegre — Pacheca — Pelotas — Jaguaro — Montev- 


ideo, Twice weekly. 


Porto Alegre— Pelotas, ‘Twice weekly. 


Viação Aerea Sào Paulo, S.A., Rue Libero Badaro No. 92, São 
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THE WORLD'S CIVIL AVIATION 


Pulo. Lorem Marinho. Nuper 


intendent 


President: Napolean 
Marcos Melega. 


was started in TOR 
eonteatted 


Vasp,’ 
shnres bein 


This nirline, usually ealled the 
with Brazilian capital, 75, of the 
by the State and Municipality of 880 Paulo. 


Routes :— 


Sno Paulo Rio de 
on Sundays. 


Janeiro, Four round trips dil. twe 


Uberaba 
Anunpolis 


Franca 
Ipamery - 


Uberlandia 
Goyana, 


Ribeirio Preto. 
Catalão 


São Paulo- 
— Araguary 
Weekly 


Sociedade Aerea Cruzeiro do Sul, Limitada, Avenida Rio Braneo 


128, Rio de Janeiro, Presilent Dr. Jose Bento Ribeiro 
Dantas. 

This Company, formerly known as Sindicato: Condor 
Limitada, was taken over by the Brazilian Government in THO 
and renamed Serviços Neros Condor Limitada. ‘The re 
organization was pleted in November, Tia. when. the 


present name was adopted 


In order to strengthen this airline arrangements were made 
with the Defense Supplies. Corporation (U.S.A to. nbtain 
nireraft and technical assistance, Pour Douglas DC} iireraft 
wore delivered in PH, and these ameraft. carried n group 
of twenty-five American techniciuns who were in à. purely 
advisory capneity for à. period not to exceed 
in order to tran Brazihan personnel in th 
tenance and overhaul of Amerienn equ 


ighteen months 
»peratim, nmin 
nent, 


German nireraft, taken o 
are still being used, including twelve Junkers 
Poeke- Wall Pu 200 Condor airlinors, 


ver at the time of the reorganization, 
Jn 52 and two 


Routes :— 


Natal—Kernando de Noronha, Weekly. 
Natal Mossoro — Fortaleza — Acaraú — Sobral —— Sie 
Henedito Kta Quitéria Cratens — - Tani Saboeiro 
C, Sale nicos Viens Ociras Vlorinno — 
Hegeneraeün — San Pedro "loresina, Weekly 
tio de Janeiro —Sào. Paulo — Porto. Alegre— Buenos. Aires. 
Weekly. 


Süo Paulo 
Porto Alegre. 


Curitiba 
Weekly. 


Rio de Janeiro: 
Florianopolis 


Joinyille—Ttajai— 


Paulo—Curitiba— Porto Alegre. — Weekly. 
Sho Paulan —Curitiba —Florinnopolis. Weekly. 
Sho Puulo--Araeatubn— res. Lagaos—Campo Crande— 
Corumbn—Cuiaba, Weekly, 


Navegação Aerea Brasileira S/A., Avenida Nilo Pechanha 21, 
Rio de Janeiro, President: Dr. Paulo Rocha Vianna. 
Commonly called "NAB," this Company inaugurated its 
first service on September 9, 1941, 


Routes ;- 
Rio de Janeiro — Bello Horizonte Petrolina 
Fortaleza, Twice weekly, 

Rio de J. 
We . 

Rio de Janeiro 
Weekly. 


Lap 


Letrolina Recife. 


neiro—Bello Horizonte — Lapa 


— Bello Horizonte — Lapa — Teresina, 


Avenida \pureeio Borges 12:3, Iio de 


Aerovias do Brasil S.A. 


Janene, 


President : Linz Felipe de Sonar Sampaio, 


‘This Company, n subsidiary of. the Tunen organization, 


Viacas Aerea Santos Dumont. 


This company, formed in WHA, operntes à biweekly freight 
service from Rio de Janeiro to Salvador, Arnenju and Reet 
Its fleet consists of three Consolidated Catalina fiving heat 
Budd RB- twin-engined. freight carrier 


and (or 


Linha Aerea Transcontinental Brasiliera S.A. 


A new company formed in 00944 which plans to estublish 
nirhnes the hout the interior of Brazil. It 
sis Comilin-built Avro Ansons from the War Assets Corpn 
in Camada and these aireraft were ferried by air from Montres 
to Rio de daneir ver the year end 


hin bought 


MILITARY AIR MAIL SERVICE 
Correio Aéreo Nacional 


The air mail services operated under this title are flown by 
military aircraft and at the same time are used for the traimng 
of pilots of the Forgas Aereas Brasileiras (Brazilian Air Force 
Wace and Beecheraft: single-engined aireraft are used. prin 
cipally, flying about 50,000 kilometres weekly. 


FLYING CLUBS 


The Direetorate of Civil Aviation, through n speeinl Veri 
Club Department, gives help an encouragement to the Flying 
Clubs in many ways, one of the most important being the distrib- 
ution of instructional nireraft Approximately 458 
Hight nereplines of Ameren national manufacture: nr 
now ow ned by the approved clubs 


suitable 
nnd 


AERODROMES 


Mthough the number of aerodromes in 1930 totalled only 41 
this number has rapidly increased until at the end of 1941 the 


Rio de Janeiro Vitoria Caravelas Canavieiras i operating an unscheduled charter freight service from Rio number was nearly 000. Reference should be made to the Guin 
Ilheus — San Salvador — Maceió or Aracajú — Recife — de Janeiro to Minmi about every ten days, using n Lockheed — cleronautica de Aeropistas, obtainable through E. B. Covey 
Natal. Twice weekly. [E] Avenida Roque Saenz Peña 615, Buenos Aires, 

ADMINISTRATION (1) Protecting the interests of the aeronautical profession F.R.AeS. M.LM.E. Solicitor: C. V. Allen. Director 


The control of Civil Aviation in the United Kingdom is vested 
in the Minister of Civil Aviation, and orders are issued from 
time to time under his authority for the safety nnd benefit of 
all concerned with Civil flying in the British Isles. 

The Ministry of Civil Aviation 

Minister of Civil Aviation: Lord Winster, 

Parliamentary Secretary to the Ministry of Civil Aviation : 
lvor Thomas, M.P. 

Permanent Secretary of the Ministry of Civil Aviation: Sir 
Henry Self, K.C.M. K.B.E., C.B., B.A., B.Sc., B.D. 

Air Registration Board 


Address: Brettenham House, Lancaster Place, Strand, 
London, W.C. . 
Lord Brabazan of Tara, M.C., P.C. (Chairman), Guy F. 


Johnson (Hon. Treasurer), Major R. H. Thornton. 

Representing Aircraft Operators: F. C. R. Jaques, The 
Viscount Knollys, Capt. G. P. Olley and Col. R. Preston. 

Representing: Aircraft Manufacturers: R. H. Dobson, J. D. 
North, Sir Frederick Handley Page and C. C, Walker. 

Representing Aircraft Insurers; Capt. A. G. Lamplugh, L. 
Murray Stewart, A. B. Stewart and A. J. Whittall. 

Membera Appointed by the Minister of Ci Aviation 
Cdr. R. H. Stoeken. 

Secretary: T. R. Thonas, B.Sc. 

The Air Registration Board, set up in February, 1937, under- 
takes such functions in connection with design, construction 
and maintenance of civil aircraft as may be delegated to it by 
the Minister of Civil Aviation. It is responsible for the issue 
of Certificates of Airworthiness to all British civil aircraft. 

The Board was incorporated as a company trading, not for 
profit, hmited by guarantee and without share capital. Before 
the War it received a measure of assistance from Air Votes to 
enable it to perform the functions delegated to it. Those 
functions continued during the War on a reduced seale and the 
asaistance from publie funds was reduced accordingly, but, 
owing to the development of present nnd post-war eivil aviation, 
the Bonrid's activities are now expanding. 


Wing- 


ASSOCIATIONS 


The Royal Aeronauu-8l Society (with which is incorporated the 
Institution of Aeronautical Engineers) Founded: 1860. 
Offices; 4, Hamilton Place, W.1. 

President: Sir Frederick Handloy Page, C.H.E,, 
Vico-Presidents; Dr. H. Roxbeo Cox, Ph.D., DIC 
FR. Ae.S., and Sir Oliver Simmonds, M.A., BRACS, N 
Librarian: Mr, J. E. Hodgson, Hon. #.R.AoS. Socretury : 
Captain J, Laurence Pritehard, Hon. F.R.Ae. 
The Royal Aeronautical Society, founded in 1866, is the 

oldest institution in the World devoted to flying. It exists for 

the furtherance of the nee of Aeronautics, and its activities 
fall under the following headings :— 


by conferring a technical status on those qualified for such 
distinction. It acts as the professional society or institution of 
qualified aeronautical engineers. (2) Organizing discussions 
and publishing papers on subjects of importance in 
connection with the various branches of aeronautical 
science. (3) Encouraging and assisting technical students 
who desire to adopt the aeronautical profession for their 
careers. (4) Providing an organization wherein those 
interested in aeronautics from scientific or other motives, but 
who are not profeasionally connected with aviation, may meet 
together, have opportunity of study, and keep themselves in 
touch with current aeronautical affairs. 

Branches of the Royal Aeronautical Society exist in the 
following places :—Belfast, Bristol, Brough, Cambridge, 
Coventry, Derby, Gloucester and Cheltenham, Hatfield, Isle 
of Wight, Leicester, Luton, Manchester, Portsmouth, Reading, 
Rochester, Southampton, Weybridge, Yeovil, and overseas 
at Sydney, Australia; Montreal and Ottawa, Canada ; Cape- 
town, S. Africa. 


The Royal Aero Club of the United Kingdom. Founded : 1909. 
Offices: 119, Piccadilly, London, W.l. Affiliated to the 
Fédération Aéronautique Internationale. President: Lord 


Brabazon of Tara, M.C., P.C. Vice-Presidents: The Duke 
of Sutherland, K.T., The Marquess of Gondonderry, K.G., 
P.C., M.V.O., Lord Gorell, C.B.E., M.C., Captain Sir Geoffrey 
de Havilland, O.B.E., Lt-Col. Sir Francis K. McClean, A.F.C., 
nnd Sir Frederick Handley Page, C.B.E. Chairman: Lieut, 
Col. Sir Francis K, McClean, A.F Secretary : Colonel 
Rupert Preston, C.B.E, 

‘The Club was formed for the association of persons interested 
in the encouragement and development of the study of 
aeronautics in all its branches, and for that purpose to provide 
a centre of information and advice on matters pertaining to 
aeronautics, to undertake the control of all competitions, 
sporting events, and trials in connection with aeronautics in 
the United Kingdom, and generally to do all such acte and 
things as may be conducive to the encouragement and 
development of aeronautics. It is the governing body of the 
sport of flying. 

The Royal Air Force Club. Founded: 
Piceadilly, London, W.l. Secretary: 
Dunn, D.S.C., R.A.F. (retired). 

This Club exists for the association of officers of the R.A.F., 
the Fleet Air Arm and the Air Forces of the Dominions and 
Colonies, and its ordinary membership is confined exclusively 
to such officers, It was formed originally as the Royal Flying 
Corps Club. It includes officers of the R.N.A.S., the R.F.C., 
and all officers who have been attached to these Services. 


1918. Offices: 128, 
Air Cdre. W. H. 


The Society of British Aircraft Constructors, Ltd.  Incorp.: 1016. 
Offices avile Row, London, W.l. President + 
Gouge, B.Se., M.L Mech, E., F.R.Ao. 
Vice-President Robert Blackburn, 


E. C. Bowyer. 

The Society is officially recognized as the representative 
body of the British Aircraft Industry. It acts by agreement 
in co-operation with the Royal Aeronautical Society and the 
Royal Aero Club in all matters of common intereat. 

The Guild of Air Pilots and Air Navigators of the British Empire. 
‘Temporary War-time Address: 61, Cheapside, London, 
E. 


The Guild was founded on October 1, 1929, to further the 
efficiency of commercial aviation and to uphold the dignity 
and prestige of air pilots and navigators, Master; The 
Marquess of Londonderry, K.G., P.C, M.V.O. Deputy 
Master; Air Vice-Marshal D. C. T. Bennett, C.B., C.H. E, 
D.S.O. Clerk: Lawrence A. Wingfield, M.C., DFC. "reas 
wrer: Norman Holden, Esq, O.B.E. Asistant 'I'rensurer 
Wing Cdr. C. A. Pike, A. o ALB RAeS. 

The Air League of the British Empire. Date of Incorp.: 1909. 
Offices: Kinnaird House, la. Pall Mall East, London, S.W.! 
President : His Grace the Duke of Sutherlund, & Chair 
man of tho Executive Committee: Air Chief Marshal Sir 
Philip Joubert de la Ferte, K.C.B., C.M.G,, D.S.O. Secretary 
General : E. Colston Shepard. 

The British Gliding Association. 
London, W.l. Chairman: Prof. D. Brunt, M.A. 

On the Declaration of War on Sept. 3, 1939, gliding came 
under the general ban imposed on civil flying. 

The British Air Line Pilots Association. Founded 1937. Offices 
Suites 5 and 6, 9-10, Marble Arch, London, W.l. resident 
His Grace the Duke of Hamilton and Brandon, A.F.C. See 
retary : A. D. Saward, A.C.A. 

The principal objects of the Association are to protect, 
improve and advance the interests of its members and of the 
profession generally. The business of the Association is done 
through the Central Board, which is composed of the following 
members: Capt, J. W. G. James (Chairman), Capts. M. J. R- 
Alderson, R. Allen, V. A. M. Hunt, E. Rotheram, W. 
Griffiths, G. P. Wood and D. Barclay, M.B.E. 

Society of Aircraft Engineers. Address M6, Oxford Strovt, 
London, W.l. Secretary = Frank. The object of the 
Society ix fo advance the interests of Licensed Vireraft Engin 
cors, 

Association of British Aircraft Operators. 
market, London, S.W.l. 


Offices : 
A. 


119. Piccadilly, 


Address: 60, Hay 


PUBLICATIONS 


monthly, price 2^, by ©. Arthur 
Tower House, Southampton Street, Strand. 
London, W.C. Editor: Oliver Stewart, MO, ABA 
The Aeroplane, Published weekly, price 1/-, by Temple Press 
Ltd., Bowling Green Lane, London, B.C Pounded in 1911 
by CoG. Grey. Editor Thurston dames. 


Aeronautics, Published 
Pearson, Ltd. 
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The Aeroplane Spotter. Incorporating the Bulletin of "The 
National Association of Spotters’ Clubs. Published fort- 
nightly, price 3d, by Temple Press, Ltd, Bowling Green 
Lane, London, B.G., Editor: Charles W. Cain, 

ning Corps Gazette; — Joumal ef the Air Training Corps. 
Publish wnthly, price til, by the Air League of the British 
Empire, Kinnaird House, ta, Pall Mall Mast, London, S.N, 
Editor: Leonard "Taylor. 

Ur Transport and. Acepoit. Knippnuecisng.— Vublished monthly, 
price Ls, by Temple Press, Ltd., Bowling Green Lane, London, 
ECAI. Editor: John Longhurst 

ruft Engineering. Published monthly, price 2/-, by Bunhill 
Publications, Ltd., Bloomsbury Square, London, W.C.l. 
Editor: Lieut.-Col. W. Lockwood Marsh, O.B. F.R.Ae. 
M.S.A, E.n F.LAe.S, 

Aireraft Production 


Ai 


Published monthly by Hiffe & Sons, Ltd., 
Dorset. House, Stamford Street, London, SEI. 

Vl the Worhs Arreraft, Founded in 1909 by the late Fred T, 
Jane. Published annually, price € by Sampson. Low, 


Marston & Company, Lte Ludgate Hill, London, sik 
Edited and compiled by d Bridgman. 

Flight. nded 1909. (Offi »rnal of the Royal Aero 
Club.) Published week! lj by Flight Publishing 
Company Ltd., Stamford Street, London, S Editor 


C. M. Poulsen 

The Journal of the Royal Aeronautical Society. The official 
organ of the Royal Aeronautical Society. Founded 1897. 
as the Aeronautical Journal. Published monthly, price 7/4, 
by The Royal Aeronautical Society, 4, Hamilton Place, 
London, W.l. Editor: Joan Bradbrooke. 

Sailplane and. Glider. Published monthly, Price 1/4, by the 
Mendip. Press, 231, Strand, London, W.C.2. Joint. Editors : 
Dr, Alan Slater and Vernon Blunt, 


FLYING CLUBS 


On the outbreak of War on Spetember 3, 1939, all civil flying 
in Great Britain was banned. All the flying clubs were eom- 
pelled to close down. their aircraft either being taken over 
by the Government or put into store and their officials, 
instructors, ground engineers and many members joining the 
flying services 

On January 1, 1946, the ban on civil lying was lifted and many 
flying clubs and schools were phinning to begin operations 
early in the year, Under a fuel rationing scheme introduced 
voneurrently with the lifting of the ban, flying clubs were nllo- 
cated suflicient fuel to permit 50 hours flying per aireraft per 
month Private owners were allocated fuel suficient for four 
hours flying per month, 


TRANSPORT COMPANIES 

‘The policy of the Socinlist Government is that the air tr 
port services of the United Kingdom should be placed u 
national ownership and control. Under this policy the Govern- 
ment has decided to establish three separate statutory corpor- 
ations with the following spheres of responsibility : (9). routes 
between the United Kingdom and other Commonwealth countries 
the United States and the Far Enst (to be operated by the 
existing B.0.A.C.) :. (b) internal routes in the United. Kingdom 
and routes to the continent of Europe (British European Air 
ways): and (c) routes between the United Kingdom and South 
America (British South American Airways) 


British Overseas Airways Corporation. 
Head Office : Airways Hous V Berkeley Square, London, 


Wil. 

Chairman: Viscount Knollys, K.CLG.. MBE. DFC. 
Deputy Chairman : Sir Harold Howitt. D.S.0., M.C. Other 
members of the Board are :——Gerard d'Erhinger, John Mareh- 
bank. Major K. R. MeCrindle, Lord Burghley, G. M. Garro- 
Jones, Sir Harold Hartley, Major R. H. Thornton and 
Clement Wakefield Joi 


The British Overseas Airways Corporation, was during the 
war entirely at the disposal of the Secretary. of State for Air. 
ly flew routes which were preseribed for it, and which were 


in no sense determined by commercin! considerations, but 
purely by war needs: it earned almost exclusively Government 
passengers and freight, and had no control over its loads. ‘To 


n preponderating extent its tralie produced no commercial 
revenue and, moreover, a large proportion of the money puid 
to it by the Government was not in respeet of flying operations 
at all, but of factories which it operated on behalf of Government 
Departments, notably the Ministry of Aireraft Production, 
and of other services it. performed 


Regional and Overseas Headquarters Offices. 

European. Region: H.Q., Aways Terminal, Buckingham 
Palace Road, London, S.W.l 

West Atlantic Region: H.Q. Marine ‘Terminal, Municipal 
Airport, Baltimore 22, Md, U.S.A. 

Middle East Region) HQ., 4, Shara Buchler, Cairo, Egypt 

South African. Region; H.Q.. Devonshire Court, Victoria 
Znbankment, P.O. Box 936, Durban 

India and Burma Region: H.Q., Finlay House, MeLeod 
Road, Karachi, India 

Headquarters, West Afrien : Airways Hous 

Headquarters, Iberian Peninsula 
Libertade, Lisbon, Portugal, 


Murina, Lagos. 
Avenida da 


At the beginning of the war the Secretary of State for Air by 
virtue of his statutory powers took over the undertakings of 
Imperial Airways and British Airways, the two constituent 
companies of the Corporation pending the coming into operation 
on April 1, 1040, of the British Overzeas Airways Aet, In 
the companies were already working under unified control. 

Some days before war was declared, all British aircraft on 
the continent of Europe were recalled, and ordered to assembly 
werodromes to be at the disposal of the Seeretary of State, for 
transporting R.A.F. personnel and material to. various war 
stationa. 


Headquarters, Rast Almen: Rhodes Houe, Delamere 
Avenue, Nairobi, Kenya, 
Meinlquarters,; New Yorks British E 
filth Avenuo, New York 20, UNA. 
Meadinarters, Seandini ut City palitset, 
1, Stockholm, Sweden, 

Principal Associated and Subsidiary Companies. 
Indian Trans-Continental Airways, Ltd. 
Qantas-Empire Airways, Ltd. 

Tasman Empire-Airways, Ltd. 
The Corporations main landplane. base in Great. Britain 

in 1945 was Hurn and for flying-bonts, at Poole both i 

Bournemouth. Other landplane bases were Croydon 


Prest wick. 


wire: Hnillimi. 6 


Noreimnulstong 


Routes Operating at July 31, 1945. 

Toole Foynes Lisbon Bathurst 
Bermuda Baltimore, returning Bermuda — Lisbon 
Poole (winter) or Poole Foynes- Botwood Baltimore 
and return (Summer). Four times weekly in Summer of 
1045 (Boeing 314A tlying-boats). 

Prestwick-- Montreal (North Atlantic Return Ferry Service). 
Seven times weekly. (Liberator HT landplanes) 


Belem "Vrinilad 


Hurn- Lydda— Karachi Colombo. Twice weekly. (Lans 
castrian landplanes). 

Cairo — Wadi Halfa— —Khartoum —— El Fasher - - El 
Geneina Maiduguri Kano Lagos - Acera. 
Twice weekly, (Dakota landplanes) 

Poole — Marignane — Augusta -— Cairo — Habbaniyeh 
Bahrein wani — Karachi -— Caleutta, Twice weekly 
to Calcutta, four times weekly to Karachi. (Sunderland 


flying-bonts). 
Hurn— Istres— Tripoli--El Adem—cuiro. 
(Liberator III landplunes), 


Thrice weekly. 


Hurn — Rabat — Tripoli — Cairo — Shaibah — Karachi. 
Twice weekly. (Dakota landplanes). 

Cairo — Lydda — Baghdad — Basra — Bahrein — Jiwani 
— Karachi — Delhi — Allahabad — Caleutta, Connect- 


ing with this service at Karachi, Quntas-Empire Airways 
operates via Ceylon to Australin. Thrice weekly. (Ensign 


Inndplunes). 

Cniro Luxor Port Sudan — Asmara — Kamaran — 
Aden — Riyan — Salalah — Masirah — Jiwani— Karachi, 
Once weekly. (Lodestar landplanes), 

Great. Britain —Eire iuttle service as required to meet 
trans-Atlintie services, (Dakota and Lodestar Minil- 
planes) 

Grent Britai (Dakota landplanes). 

Great Britain—Madrid—Lisbon, Once weekly. (Dakota 


landplanes). 
Grent Britun—Lisbon— Gibraltar. Thrice weekly. 
(Dakota. landplanes). 


Great. Britain Lisbon Rabat Port Etienne 
Bathurst — Freetown Takoradi — Acera Lagos. 
"Twice weekly. (Dakota lindplanes). 

Croydon—Stoekholm. Daily. (Dakota landplanes). 

Cairo Nicosia Ankara Istanbul, Twice weekly. 
(Lodestar Inndplanes). 

Cairo—Damaseus— Baghdad —Teheran, Thrice weekly. 
(Lodestar landplanes). 

Curo—Lydda—Baghdad— Basra. 

Cairo—Port Sudan—Jeddah. Once weekly. (Lodestar 
landphines). 

Ciro Luxor Jeddah — Port Sudan Asmara 


Kamaran—Aden—Addis Ababna. (Lowe. 


star landplanes). 


Once weekly. 


Ciiro—Luxor— Port Sudan — Asmara Aden, "Twice weekly, 
(Lodestar liundplines). 

Cairo — Wadi Halfa — Khartoum — Malakul — Juba 
Kisumu — Nairobi — Kasnmn — Gwelo. "Twice weekly. 


(Lodestar landplunes). 

Durban — Lourenco Marques — Beira — Diego Saurez 
Pamanzi — Mozambique — Lindi — Dar es Salaam — 

Mombusa — Kisumu — Port Bell — Laropi — Malakal — 


Khartoum — Wadi Halfa — Luxor — Ciuro -— Katha 
Hubbaniyah Basra Bahrein — Dubar — Jiwani — 
Karachi — Raj Samand — Gwalior Allahabad. — 


Calcutta, Twice weekly, (Short C" Class flying-bonts). 
Kisumu — Mombasa — Dar es Salaam — Lindi — Pamanzi 


Diego Suarez (Madagascar). Once weekly, (Short 
UCU Class flying-boats). 
Kisumu Mombnaa Diego Saurez — Mozambique 


Mahe Addu Atoll Durban Koglin, (Short € 
Class: (lying: boats) 
Statistics 
[DES l'ereontage inerease 
over 1041 
Miles flown ILIERIII 404 


Passengers carried 
Cargo carried (tons) 
Maul carried (tons) BU 
Total trate ton ‘miles 4011, 
Passenger ton (miles 17,200,870 


Fleet (as at December 31, 1944) :— Landplanes : 123, Flying- 
honts; 40, Total: 103, of which 15 are used for training 


BRITISH OVERSEAS AIRWAYS AT WAR 


Aircraft overseas were, in the same way, placed under the 
orders of the Government. for the movement of key personnel 
of all three Services, us required 


On September 2, 1030, Capt. Perry, Imperial Airways, 
flew the first R.A.F. Oficers to France in an Ensign airh 
He made two flights, carrying thirty officers, mechanics and their 
equipment. on cach, ‘Three other Ensigns were employed on 
similar service, 


In October 1939, it was decided to re-establish the route to 
Paris from Heston to Le Bourget; this was operated with 


und development. Includes the following typex:- Land- 
planes : Douglas Dakota (52), Airspeed Oxford (8), Lockheed 
Hudson I (1), Lockheed Hudson HT (3), Lockheed Lodestar 
(18), Consolidated Liberator II (12), Consolidated Liberator 
IN (5), Avro Lancaster (1), Avro York (5), Viekera Warwiek 
(1). D.H. Mosquito (5), Armstrong Whitworth Ensign (9), 
Avro Anson (1), D.H.89 Rapide (1), Beecheraft (1). Flying- 
boats : Short Sunderland ( Short "C" Class (14), Boeing 
BIHA (3), Consolidated Model 28 Catalina amphibian (1). 


Allied Airways (Gandar Dower), Ltd., Dyce Airport, Aberdeen, 
Chairman nnd Managing Director : E. L. Gandar Dower, M.P. 
Routes ;— 

Aberdeen— Wick —Kirkwall 
Aherdeen — Wick 
Sunday. 


British South American Airways, Ltd. 19, 


Thrice weekly, 
Kirkwall — Sumburgh. Daily, except 


Grafton Street, 


London, W.!. Chairman: J. W. Booth, J.P. Managing 
Director : Air Vice-Marshal D, C T, Bennett. C.H. C.H... 
D.S.0. 


This company was formed by the following shipping com- 
panies engaged in South American traffic :— Royal. Mail 
Lines Booth Steamship Co., Ltd., Blue Star Line, l'aeilie 
Steam Navigation Co., Ltd. and Lamport & Holt, Ltd. 

‘The first of six proving flights from Heath Row to Buenos 
Aires was made in January, 1946 


Channel Island Airways, Ltd. 
Islands, London office: 2 
London, S.W.l. Chairman 
Manager: Cdr. G. O. Waters, 

This company which operated intensive services to the 
Channel Islands from London, Southampton, Brighton, 
Exeter and Dinard, ceased its activities in June, 1940 when 
German forces invaded the islands, 

A service from Croydon to Jersey and Guernsey was resumed 
on June 21, 1945, and the Southampton service was opened 
later'in the year. 


Associated Airways Joint Committee. The Grove, Watford, 
Herts. Members: Sir Harold Hartley, C.B.E., R.S. 
(Chairman)., W. P. Bradbury, O.B.E., John Elliot, K.W.C. 
Grand, J. W, Ratledge. Manager: Wing Cdr. A. H. Measure 
O.B.E., M.LMech.E. (Liverpool Airport). 

Controls the following Companies 
Air Commerce, Ltd. 
Railway Air Services, Ltd. 
Scottish Airways, Ltd. 
Western Isles Airways, Ltd. 
Olley Air Services, Ltd. 
The last mentioned Company, in turn, consists of : 
Isle of Man Air Services, Ltd. 
Great Western and Southern Air Lines, Ltd. 
West Coast Air Services, Lt. 
The routes operated by these Companies, all of whieh 
maintain their separate identities, are as Follows s - 


The Airport, Jersey, Channel 
Buckingham Palace Road, 
K. W. C. Grand. General 


Air Commerce, Ltd., Speke Airport, Liverpool. 

‘This Company is in charge of the maintenanes of the a 
engines of the Railway group of companios operating int 
services in Great Britain, 

Great Western and Southern Air Lines, Ltd, SS, Kingsway 
London, W.C.2. 
Route :— 

Land's End 


Seilly Islands. Cre qnent we 


Isle of Man Air Services, Ltd., lle of Man Airport, Derbyhayven, 
Route == 
Isle of Man 
Sunday. 


Railway Air Services, Ltd., Speke Airport, Liverpool, 
Routes : 


Liverpool Thrive daily except 


(Speke). 


London — Belfast direct. Daily exeept Sundays. 
London- Liverpool - Islo of Man- Bolfast, Duly. 
London —Ghisgow (for Prestwick), Daily. 


Liverpool— Belfast. Four times daily except. Sundays, 
Glasgow — Belfast, Three times daily except Sundays. 


West Coast Air Services, Ltd., Speke Airport, Liverpool. 
Route — 
Liverpool—Dublin (Collinstown), A twice daily service 
is operated in pool with Aer Lingus Teoranta. 
London—Dublin (Collinsto Daily except 
In pool with Aer Lingus 


Scottish Airways, Ltd., 
Route :— 
Inverness—Kirkwall (Orkneys). Twice daily except Sunday, 
Inverness—Kirkwall—Lerwick (Shetlands). Daily except 
Sunday. 
Inverness: 


Sundays, 


Renfrow Airport, Glasgow, 


Stornoway (Hebrides), Thrice weekly. 


Western Isles Airways, Ltd. 
Routes operated by Scottish Airways, Ltd, + 
Glasgow — Campbeltown-— lslay, ‘Twice daily except Sunday. 
Glasgow— liree—HBenbeeula- North Uist 
Daily except Sunday. 


In. 1940 


i" landplunes and. ran twice each. way daily. 
marril 


when Praneo was overran, three of the Ensign aireraft ei 
fuml to our troops who wero surrounded at Merville, Two of 
the Ensigns got safely back to this country, one with a damaged 
fail after an attack in the mr, the other was so badly damaged 
that it crash-landed in Kont, ‘Tho third was destroyed on the 
ground by German attack and the crow taken prisoner, Other. 
Corporation machines helped in the evacuation of troops nnd 
civilians from France, 

Tt ix interesting to note that, of the many British nireraft 
on the continent of Europe when war was declared, not one 


ee 
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fell into enemy hands or had to be destroyed to prevent capture, 
This was entirely due to tho carehil measures. and planning 
adopted in the days when the clouds hid begun to gather but 
before the storm netunlly burst, 


‘Tho collapse of Branco in 1940, and the entry of Haly in 
the war, were severe blows to British Empire aie communications, 
und immediate steps had to ho taken to mitigate their effects 
xo that the vital links with Ejypt, South tren. the Middle and 
Far East and India could he maintaiped 


The West African Air Route 

Alternative routes had to be found at onec, and it was decided 
to run a service from Britam to West. African and there link up 
with the trans-continental African route which had. been pion- 
cored some years previously. Imperial Airways had opened n 
regular service between Khartoum and Lagos in 1936 and 
this was destined to hecome the great strategie wir route to our 
armies m Egypt 

No flying-bout had ever before made the voyage. from the 
United Kingdom to the West coast of Africa, and that the over: 
sen route had never been surveyed, ‘The Corporation's Royal 
Mail Aymg-bont "Clyde" was in England and then engaged in 
the newly-opened Atlantic service to the United States. Her 
Commander, Capt. A. C. Loraine, was told that he must leave 
nt a few hours notice for Lagos and obtain sufficient operational 
data for the opening of a West African service. Captain Loraine 
left next day and flew vin Lisbon to Bathurst (Gambia), Frec- 
town and Lagos carrying eight important passengers. ‘The 
flight from England. to Lisbon was approximately 1,000. miles 
and from Lisbon to Bathurst a farther 1,900 miles, the latter 
journey being equal in length to an Atlantic crossing, 

No facilities whatever for flying-boats existed south of Lisbon. 
On reaching Lagos, Loraine was ordered to proceed to Leopold- 
ville in the Belgian Congo, This meant: another Might af 1,200 
miles, making a total of some 6.000 miles. from the orginal 
port of. departure. e story of the difheattios encountered 
and overcome is too long to be told here, and is im imself à tribute 
to the skill and resource of British Merchant Air Service Captains 
and crews, and of their ability to rise to nny occasion. at à 
moment's notice 

On the return journey, among other troubles, the automatic 
pilot went out of commission so that Captain Loraine and his 
second pilot had to fly the aircraft by hand, diy and night, 
Tor some 3,500 miles on the way back to Bngland, 
to the home hase "Clyde" and her crow had been away 
and had flown over 12,000 miles, the return journey from Leopold- 
ville to England taking seven days. 

From that flight grow the gront air route to West. Mr 
whieh h been operated continuously ever since. I6 was 
ontinned across Afriea not only by the 2.500-mile landplane 
route to Khartoum, but hy a 3300-mile Hying-boat service up 
the Congo, also operated. by. British Overseas Airways, Hoth 
services linked up with the Corporations Empire line from 
South Africa to Egypt and India, which came into bemg when 
the Mediterranean. was closed to British wir tratie. Known 
as the "Horseshoe Route" it was mule up of the Durban— Cairo 
section of the former England—South Afrien route, and the 
Cairo—Caleutta section of the former England -- India route. 

This re-establishing of Empire communications, was only 
one of the many tasks which the Corporation was called upon 
to undertake as its part in the war effort, From the outbreak 
of hostilities very heavy demands were made on the Corporation 
hy the Government, both as regards mreraft and trained 
personnel. 


North Atlantic Ferry Service 

Ono of the most important of all the wartime tusks of the 
Corporation was the opening and maintenance. of the North 
Mlantie Ferry Service, and it is not an exaggeration to describe 
as a great triumph for British civil aviation. In July. 1937, 
ptains Wileockson and Powell (now Air Commodore Powell), 
] Airways, had made a series of return flights on the 
umbria anil “Caledonia” from Foynes, Ireland, 


e 
both of Impe: 
Hy ing boats 
to Botwood, Newfoundland, and through the operational duta 


Great Britain was able in August, 
1934, to inaugurate her first trans-Atlantic Mail service with two 
long-range flying-boats, "Cabot" and “Caribou.” This mail 
service operated without a. hiteh, continuing after the outbreak 
of war to the advertised closing date, September 30, 1939. The 
two bouts were then required by the Air Couneil for special 
duties with the R.A.F. Coastal Command, They were subse- 
quently completely destroyed m a Norwegian. fjord while in 
service with the R.A.F. 

Up to 1940 the Atlantic had never been flown in winter at 
all, The story of the North Atlantie Return Ferry really begins 
in August, 1940, when the Ministry of Aircraft Production 
decided that it was necessary to establish an organization for 
ferrying American military aircraft. from Canada to the United 
Kingdom. Colonel Burchall, formerly an Assistant Director- 
General of British Overseas Airways, and Captains A. S. Wi 
evekson, D. C. T. Bennett, L G. Ross and Humphrey Pay 
who had been seconded from the Corporation, went over to 
Camula to assist in the setting up of this ferry service, 

In November, HHO, the first. Ameriean-built. bombers were 
flown to the United Kingdom. Sever Hudsons took off from 
Newfoundlind to fly the Mthintic led by Captain D. C.T. Bennett 
(now Air Viee-Marshal Bennett, CRE, D.S.O., MP.) They 
Tondeid in the United Kingdom after a 102-hour fight. 

Nest, n much more dificult problem had to be tackled, 1t 
wars that of organizing à two-way Atlantic Serviee which would 
have to function winter and sim Obviously weeks would 
hy lost. if the ferry pilots had to return by sea, Yet the task 
of fying from cast to west across the Mlantie in all weathers 
was one. which some experieneed. airline operatore on. both 
sides of the Mlantie hid been wont to declare would not. be 
realised. for n long time to come. In winter, temperatures of 
more than 407 below freezing. point are. encountered. on the 
route and to avoid ieing conditions, aircraft are obliged to fly 
nt on height of 20,000 feet or over. When the pilot. Mies the 
Mlbantie from America eastward, he Ias the powerlul Atlantie 
winds behind bin. But when he flies the other way, the pilot 
niay have to battle for most of the 2,000 miles with an average 


obtained. from these flights, 


headwind: of 50 miles per hour Yet. this task was cheerfully 
facet by the British Overseus Airways Captains and operational 
sta, who were convinced. it could be done at once, and. the 
fact they nehieved for Britain the honour of the conquest of 
the North Atlantic 

The two-way Return Ferry Service was taken over by B.O.A.C. 
in. September, 1941. and was later operated to the require 
ments of the Royal Air Force Transport Command, Its fimcetion 
fins bee: red 
bombers to the R.A, F. and return with Government passengers 
and freight, 

"ho servico has operated regularly ever since its inception, 
and has run throughout the year both in winter und in summer. 
It is the only North Atluntic service to have operated through 
four winters. When the European war ended a daily service 
in buth directions was being flown. 


Flying-boat service to the United States 


to take back to Canada the crews who had delivi 


i 
* 


cnch —not 
the vital route to West Africa via Lisbon at à time when the 
Mediterranean was closed to us, and these machines would have 
been equal to the task even if Lisbon hud been occupied by the 
Germans, 

Since the Bocings had to be taken across to the United States 
at frequent intervals for major maintenance work, a regular 
two-way trans-Atlantic service was instituted, which now 
operates regularly all the year round between Poole and Balti- 
more, carrying passengers and freight. In the Summer of 1945 
four services weekly were in operation between Poole and Balti- 
more, with these three Boeing flying-bouts, 


Other Routes 

Another regular service between the United. Kingdom and 
Lisbon was instituted in August, HHO, operated by the Koval 
Dutch Air Lines (ISL.M.) under Charter to the Corporation, 

The line from Leuchars, in Scotlind, to Sweden was re-opened, 
after a very short brenk, in the early stages of the war, and was 
operated regularly in spite of enemy fighters, unreliable weather 
and the absence of normal aids to navigation. Between 1941 
and the end of the war in Europe 1,200 flights were made. 

At least one British Overseas Airways aircraft was shot down : 
others disappeared in the 250-mile area patrolled by German 
fighters operating from Norwegian. bases; nnd others were 
damaged, but the service was not only maintained but increased, 
There were 490 crossings in 144 alone, compared with 569 in 
the previous three 

In the early days tho service was maintained by Whitleys, 
Hudsons, Lodestars and other comparatively slow aireraft. 
which, contrary to normal airline practice, deliberately flew in 
cloudy conditions, Because of the difficulties and dangers 
of the route unarmed Mosquitos were introduced on the service 
in February, 1943. 

This service was the principal chant 
diplomatic correspondence, for the earringe of mail, and for the 
transport of important personages and technical experts, Lady 
Mallet, wife of the British Minister in Stockholm, made several 
adventurous trips in the bomb-bay of the Mosquito, which was 
fitted with a makeshift seat and provided with oxygen, 

The normal time for the hazardous 800-mile journey was n 
little more than two hours. A number of the Corporation's 
pilots and crews engaged on the Stockholm service were decorated 
for meritorious achievements. The crews included Norwegians, 
wearing B.O.A.C. uniform. ome British crews were decorated 
by the Norwegian Government for valuable services rendered, 
whieh included. the flying to Great Britain of many important 
Norwegians who had escaped to Swed 

A new servive to and from Gibraltar was opened in October, 
1942, and has since operated regularly. 

Flights to Russin have been made on special occasions, but 
no regular communications by air have been set up. 

A serv to Madrid, continuing to Lisbon, was opened in 
November, 1944. 


l for the interchange of 


Norway 

It hus already been mentioned that. the. two  flying-boats, 
“Cabot and CCanbous which had been. on. the new trans- 
Mlantie mail service were at the outbreak of war requisitioned 
for service with RAF. Coastal Command. They were 
speedily converted for war service at the Corporation's m 
tenance base at Hythe and each armed with four :303-in. Vickers 
“K” gims. 

The crews were recruited, with one or two exceptions, frc 
personnel of the Corporation who had been on the North Atluntie 
servien, After short intensive courses for the crews at RAP, 
schools, both bouts were flown to Invergordon, Scotln and 
for two months were used on varying duties, from convoy escort 
to shadowing suspicious. vessels. When the surprise invasion 
of Norway by the Germans took. plaice, both boats were sent 
to Harstad, the Allied base for operations against Narvik. 

When at anchor the two boats were attacked by enemy nir- 
craft on several occasions and many of the crews became casual- 
ties. ‘The vessels had sustained such damage that considerable 
repairs were necessary and the boats had to be towed to the 
Beach and there stripped. Whilst’ the stripping operations 
Were in progress the enemy attacked with bombs and machine 
guns from the air Caribou was eaught by a near hit and 
burned out almost immediately, "Cabot" was towed out 
of the harbour and into the open sea up the coast to a sheltered 
spot under a cliff, but next morning a Dornier flying-boat pro- 
ceed to the vessel's hiding place, and an immense column of 
black smoke announced that Cabot" had been given a Viking's 
funeral, 


n 


The Western Desert and North African Campalgns 

It is not possible to describe here in any detail all the numerous 
operations carried out by the Corporation's uireraft and ground 
staff in the Middle Eust. during und after the Western Desert 
und North African campaigns, As the theatre of operations 
moved eastward and westward, continuous demands were made 
by the Commanders-in-Chief for innumerable services from the 
Corporation, "Phe carrying of urgent despatches, transport 


of important passengers, munitions, special freight and woubei 
were some of the many tasks it was called on to perform. 

Flights on highly important missions to Turkey, Iran. Syri 
Palestine, Transjordania, Iraq, ete., were almost. daily occur 
ences, to say nothing of the many regular services maintain: 
throughout the Region. Regular services to Teheran and Adana 
were established; the former still operates, but the terminal 
of the latter is now ut Ankara. There is also a service to Addu 

A bubnu. 

The successful conclusion of the North African fighting brought 
no reduction in the demands for service. Flights which had heen 
made as the situation varied, became regular and fixed, nnd more 
culla made for transitory duties to the countries bordering on the 
hores of the Eastern Mediterranean and beyond, 


Southern Arabian Route 

Tho story of the opening of the Hadramaut route along the 
Southern Const of Arabia dates from the outbreak in Iraq in 
1041, This outbreak threatened the safety of the exiting 
route from Cairo to Karachi via the Persian Gulf, und it wis 
decided by the British and Indinn Governments that an altern 
ative route to India must be provided for use in ense of emer 
gency. For this reason, and on account of the Japanese threat 
in the Indian Ocean, the new route had to be kept secret 

Surveys were made by the R.A.F, and the Corporation. by 
Inndplanes and seaplanes respectively, and it was quickly found 
owing to the wild and waterless nature of the Hadramaut Cows, 
that lundplanes only were suitable for the work, especially m 
view of the fact that the heavy surf during the monsoon makes 
alighting and the landing of cargo hazardous und dificult 

Steps were taken by the Government of India, in collabor 
ation with the R.A.F, and the Corporation, to organize speedily 
a service for use ns a supply line, and it was decided to establish 
bases at Salalah and Masirah. The work entailed was pro 
digious, Wireless stations and pre-fabricated buildings hul 
to be traneported and erected, To build rinways, to dig wells 
to erect hangers and improvise sleeping quarters for stuff and 
passengers, w some of the tasks that those on the spot were 
called upon to undertake almost at n moment's notice. Whilst 
the work was in progress food was an acute problem, and for 
some time had to be supplied by air. 

The whole work was completed at the beginning of 1041 
when a monthly service was instituted, To-day the Corporation 
runs a weekly service. 

The Southern Arabian Route, intended as an emergency 
standby, has become an important strategic link for military 
reinforcements, much used by the United States Air Transport 
Command en route to the supply line for China, us well as by 
the R.A.F. and the Corporation, 


Heliopolis Workshops 


When the Mediterranean was closed to British aircraft anil 
shipping, the campaign in North Africa was in full swing. The 
Corporation's workshop at Heliopolis, manned originally by a 
few British engineers and some local labourers, expanded in 
twelve months until it became one of the main aireraft repair 
centres for the campaign in the Western Desert. It was origin 
ally a maintenance depot for civil uireraft on the African and 
Indian routes but in its new guise, it repaired and put back into 
servi as many as 250 R.A.F. aircraft in à month. In 1941 
flüctuations in the desert campaigns made it advisable to with 
draw the purely civil workshop southwards, but the R.A.F 
requested that the Corporation statf and much of the equipment 
might be left behind to continue repair work on Service iircralt. 

As an example of the work done by the British Overseas 
Airways repair unit, figures ure given for the month of February 


1943, Aircraft completed and returned for service numbered 
142. The total aircraft output to that date was 2,553. In 


addition a large number of overhauls was completed by the 
Engine Overhaul Section, Many aircraft of varying types 
were sulved and mobile repair parties were working at widely 
seattered points, including a large contingent m Malta iid 
others in Cyremuca, Tripoli and West Africa, 


Evacuation of Crete 


0 assist in. the evacuation from Crete, two Corporation 
ing-bouts “Cumbria” and “Coorong” were pressed into 
rice, ‘Thirteen return trips were made between Alexandr 
and Suda, timed so that alighting was made at sundown and 
departure at dawn or before, A Sunderland escort was provided 
at first but, towards the end, due to losses of Sunderlands, the 
operation was carried out unescorted. 

Peace-time passenger accommodation on these boats was for 
lii, but during the evacuation 469 passengers were carried. 
giving an average of 36 per trip. On one occasion over 5! 
passengers were accommodated in one flying-boat. 


Malta 


Vor several months when the attacks on Malta were at their 
height, unarmed aircraft: manned by Corporation screws main 
tained unbroken communication with the besieged island 
Aircraft of the Corporation had been calling at Malta sinc 
October, 1941, on their way to the near Bast, running the gunt 
lot of the German and Italian air bases on both sides of the 
Mediterranean, 

In when air attacks inerea: 
serv involved. still greater risk: 
seareo and many were ill adapted for the work, or had only 
primitive navigation and other equipment, 

When the attacks on the island became almost continuous 
the Corporation aircraft could not wait for the "AL Choar 
but had to go straight in, or not go in at all. Unlouding woul! 
bo done, often in pitch darkness, while the raids were on and 
with bombs falling on the aerodrome, 

Frequently the aerodrome would. be out of action. thous? 
bomb craters or crashed aireraft when the RO NC. machins 
arrived, and the Captains would have to circle nunal the inferi 
of flak and among the enemy fighters, completely unanmesl imt 
dofonceless, until the runway was cleared, 7 

Corporation aireraft crews carril many d 


ed, the inaintenanee of the 
© Available aireraft. wen 
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peosorgers per and from the island, inehuling, on the outward 
jeu. wany sick und wounded as well as women and children, 


India 
Regular services have been amd still are being maintained by 
hondphing ated. Hy inr boat: from the United Kingdom to Cairo 
awl Karachi, che veonnecting with the Corporations. trans 
Indiam route to vuttaa. 


Ceylon-Australia 


After the fall of Singapore and the occupation of the Malay 


Peninsula and Burma by the Japanese, the services to the Par 
East ended at Caleutta, and services to Australi nnd New 
Zealand stopped for the time beny. In July, 1943, under 


great sverecy, n service was opened between Ceylon and Australia 
by the Corporation's associnte company, Qantas Empire Air- 
The route between Ceylon and Western Australia is 
3,523 miles, and is the longest non-stop trans-ocean flight in 
the world. There is no land in a direct line between these two 
points, with the exception of the Cocos Islands, a possible target 
for attack by the Japanese 
For this service several Catalina (lying-boats were converted 
and fitted with special fuel and oil tankage in the Corporation s 
workshops at the United Kingdom Marine Base, The service, 
later supplemented by Liberator aireraft, linked. up with the 
Tasman Empire Airways. also an ussocuite company of the 
Corporation, running between Australian and New Zealand. 
s Service is being augmented by a high-speed mail service 
also carrying a limited number of passengers, by Lancastrian 
wireraft which fly through from Great Brita’ o New Zealand 
in SG hours. This is the longest civil air route in the world. 


Propeller and Engine Repair Auxiliary (P.E.R.A,) 

This auxiliary has formed an integral part of the Corporation 
with three important units, employing several thousand men and 
women. under its control, It has worked for the account of 
the Mir aft Production. The largest group of 
factories is in South Wales, where acroplane engines of several 
types have been repaired and re Other P.E.R.A. 
factories in the West of England. have specialised in the repair 
and reconstruction of aerophine propellers, 


Ways. 


ADMINISTRATION 
Civil Administration is under the control of the Bahamas Air 
4d, Nassau. ‘The Air Board is responsible for advising the 
Governor and was set up on Nov. 28, 1933, under Article 30 of 
\ir Navigation (Colonies, — Protectorates and Mandated 
Territories) Order, 1927. 

Aviation in the Bahamas re ed an impetus 
opening in January, 1940, of its first aerodrome, two and a half 
miles south of Nassau, the Capital. Previously the only 
organized flying facilities in the islands were at the Nassau 
flving-boat base, which was originally established to serve as n 
terminal for the Pan American Airways! service from Miami, 
rida. 


with the 


TRANSPORT COMPANIES 


Pan American World Airways 
Operates à service from Mimi to Nassau six tines weekly 
with Douglas DC-3 wireraft 


ADMINISTRATION 


Civil Aviation in Barbados is subject to Air Navigation 
Directions issued by the Governor under Article 30 of the Air 
Navigation (Colonies, Protectorates, and Mandated Territories) 
Order, 1927. The Managing Authority is the Colonial Secretary, 
Barbados, 


TRANSPORT COMPANIES 


British West Indian Airways, Ltd. Head Ollie : 
‘Vrinidud. 
Services operated ; 


Port of Spain, 


Since the outbreak of War, Bermuda has advanced from being 
a pleasure resort to a position of some considerable importance 
from the aviation standpoint, due to its strategie position as 
an intermediate stop on tho ‘Transatlantic air routes; 


AIR TRANSPORT COMPANIES 
Pan American World Airways 
Belore. this company abandoned the use of Hyangrhiouts 
it operated the following: flying-bout services to or through 
Bermuda : 
New York—Foynes, vin Bermuda, 
direction. 
New York—Bermuda. Once weekly. 
It is now operating n twice-weekly landplane service trom 
New York, using Kindley Field as the Bermuda Terminal 


Twaee weekly in euch 


Supply of Aircraft and Personnel 

Until recently the building of civil iureraft m this country 
vensed entirely, To augment the Corporations fleet and stall, 
both much depleted by tho demands. of H.M. Government, 
a large number of ROA. machines have been converted and 
adapted for carrying passengers and freight. Pilots and other 
personnel have been specially seconded. from the RA., for 
duties with the Corporation 

The conversion of these Service aircraft was undertaken: by 
Corporation technicians in its workshops at Hythe and Brimcote; 
the latter hase has now been closed and the plant. transferred 
to Croydon. 

When, owing to the closing of the Mediterranean, it became 
necessary to open à service to West Afmea, four Short límpire " 
flying-bouts from the Corporations fleet. hid to be quickly 
adapted for the 2,000-mile stage from Lisbon to Bathurst (Gambr) 
an extensive increase in fuel and oil tankage being involved. 
The work was completed at Hythe and the boats put into service 
with n minimum of delay. 

The Corporations “Ensign” fleet had to be. re-engined. and 
otherwise adapted for. the trins-rontinental Afri service. 
This work was done at. Brimcote 

Military. flying-bouts and landplanes, including: Catalinas, 
Hudsons, Liberators, Mosquitos and other types of aircraft, 
have all been converted m the Corporation's workshops and 
made available for service on the many routes operated. 

In 0044-45 the Corporation received the fist. new British 
civil aireraft to be built since before. the war. These were of 
the Avro York and Lancastrian types, 


Air Transport Auxiliary (A.T.A.) 

Vir Transport. Auxiliary was formed m 1939 by Mr. Gerard 
d'Brianger, who, in March, 1940, was appointed à Member of 
the Corporation, The purpose of this auxiliary. was to ferry 
aireraft from. the manufacturers and repni workshops to the 
R.A.F, units to which they had been allotte 

It functioned on behalf of the Ministry of Aireraft Production, 
but for administrative purposes came under the Corporation. 

In 1939 and 1940 Corporation staff were seconded to provide 
personnel for duties with the ALT. A. but as production increased, 
pilots and crews were reeruitod n many other sources, 


THE BAHAMA ISLANDS 


Bahamas Airways Ltd., Nassau. 

Formed in 1936 by the late Sir Harry Oakes, Bart. and began 
operations in November of that year. Jt numtained a (lect of 
thee aireraft comprising a Donglas "Dolphin" amphibian, a 
Grumman "Widgeon" amphibian and a Luscombe seaplane. 
‘The first two ure used for scheduled and charter flying among 
the islands and to the \imercan mainland, and the Luscombe 
seaplane as available for use by the Nasau Flying Club. 
Charter services are operated to Dunmore Town, Harbour 
Island, Hatehet Bay and. Governors Harhour, Blouthern, 

Th 144 Pan American Airways aequired a minority interest 
in Bahamas Airy 


FLYING CLUBS 
The Nassau Flying Club, Nassau, Bahamas, was formed in 140. 


Operates with one Luscombe seaplane by arrangement with 
Bahamas Airways Ltd. 


BARBADOS 


Barbados— Trinidad. 
weekly. 
Barbados—Trinidud, via Grenada, St. Vincent and St. 
Lucia. Weekly return, 
"I here is also a weekly round trip from 'I 
Barbudos, Antia, St. Christopher, Antiga 
Antigua, Barbados, Trinidad in that order. 


Direct return service, Eleven times 


vidual serving 
; Christopher, 


Aircraft ;—Lockheed 14 and Lockheed Lodestar, 


AERODROMES 
13°5'N. 59*30"W. 7| 


BEAWELL, Lat. Long. miles E. of 


BERMUDA 


British Overseas Airways Corporation 
The Corporation's Boeing 314A. flyir 
Baltimore to Foynes vin Bermuda, 


American Export Airlines 
The Winter Trans-Atluntio  fying-bout 
Company, before it was absorbed by the < 
System, was operated vin Bermuda, 


boats return from 


service. of this 
neriean: Airlines 


FLYING SCHOOLS 
Bermuda Flying School, Darrell'a Island, 

Formed in 1040 and operating two Luscombe seaplanes, 
Chief Instructor: M E. Stafford, formerly of Port 
Washington, Long Island, Early in 1941 the School com- 
meneed elementary training for pilots for the A.U. 


Inelided in the personnel of ATLA, wero à number of women 
pilots who rendered much excellent service: 

During the five years of its existence, Air Transport Auxiliary 
delivered over VOVO iireraft, new aud reconditioned, to units 
of the Royal Air E 


Some Wartime Statistics 
In the five years of war service, ended March 31, 1945, aircraft 
ish Overseas Airways Corporation flew more than 
000,000 miles; carried over 271,000 passengers on urgent 
war journeys, together with nearly 29,120,000 lbs. of cargo 
and 18,592,000 Ibs, of mails. 


The number of passengers jumped from 19,800 in 1940/41 to 
just short of 100,000 in the year ending March 31, 1945, an 
increase of over 40095. 


In 1940/41 the Corporation's aircraft flew 4,874,054 miles. 
In the same period 1944/45 th flew just on 20,000,000 miles, 
more thun four times us much, and more than twice round 
the world every day of the year. 


Cargo carried in B.O.A.C.'s first year was 1,003,520 Ibs, By 
1144/45. this figure had grown to 13,037,000 Ibs. an inerease of 
over 1,200". Mails jumped by 306, to 6,097,280 Ibs. in the 
1944/45. period. 


In five years the fleet had more than doubled 
1945 there were 160 aircraft in service, meluding 42 flying-bouts, 
At that date the Corporation had about ,000 employees, 
including those working in the engine and propeller overhaul 
factories which it established and has operated for the Ministry 
of Aircraft Prodictuon. 


On March 31, 


The Corporation operates more than 55,000 miles of routes, 
Covering four continents and serving twenty-seven countries. 


There have been many casualties among. the Corporation's 
flying crews, Over 80 of its Captains and members of its uir- 
crews have been decorated or have received The King's Com- 
mendation for Valuable Service in the Air. Many officials of 
the Technical and Administrative staffs have also been honoured. 


AERODROMES AND SEAPLANE STATIONS 


Oakes Amronr. Customs and Immigration Port. 24 miles 
South of Nassau, New Providence Island. Has three 
runways B/W. 1000 yds, , 5 yds., 
N.W./S.E. 1,500 yds. (under construction and was expected 


to be available for use by August 1, 1941). 


The existing passenger station is used by Pan American 
Airways and plans for a new station are being drawn. No 
water or power available at present station. 


The seaplane base owned by Pan American Airways is 
situated one mile Bast of the centre of Nassau, on the North 
foreshore of New Providence Island. Ramp available on which 
seaplanes can be hauled up. Customs and Immigration Port. 


Bridgetown, Alt, 167 ft, Runway: No. 1, E./W. 1,000 
yas. itt Is. No. 2, N.E./S.W. is, x 165 yds. 


No, 3, N.W 


E. 800 yds. 4, N./S. 900 yds. 
x 165 yds. rface grass. No markings. Radio including 
telephony available through Cable & Wireless (W. Indies) 
Ltd, Call sign VPO. Wave length 30-120 m. 

CaruisLe Bay has been used on several occasions by Pan 
American Airways as a seaplane alighting area, It is } mile 
South of Bridgetown, 


AERODROME 
Jn June, 1943, it was announced. that Kinpney Diso, the 
USSSALAUE, base on St. David's Island, had been completed. 
Y tentative agreement hus been reached between. the United 
Kingdom und the United States for this field. to be used for 
commercial air services, 


SEAPLANE STATION 

Darrett’s Isnanp, Lat. 32*17'N., Long. 64°48’V in Great 
Sound, west of Hamilton, Hangar 150 x 105 ft. Door 150 
ft. Control tower in annex on island. Wind sleeve, flare 
path and N.T. landing beacons, 2 slipways 50 ft. wide. 
Beavhing facilities and six moorings available, Workshops. 
Radio facilities through Cables & Wireless Ltd. Meteoro- 
logical data through Bermuda Met, Station, 
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THE WORLD’S CIVIL AVIATION 


ADMINISTRATION 


Chil Aviation. is under the eontrol of the Air Board, the 
principal officials o£ whieh are the Cormimietener of Folios, the 
Comptroller of Customs and the Harbour Muster 


TRANSPORT COMPANIES 
British Guiana Alrways, Inc., 17, Craol St., Georgetown 
Mr. A. J. Williams, 

In October, 1930, British 
year agreement with the Government by 
for an annual subsidy of $21,600, pment has first 
call on the services of the company aft and undertakes 
to take and pay for, at the rate of S00 per hour, u guaranteed 
minimum of 30 flying hours per year, ‘The company also 
undertook to run an air service within the colony, to mamtain 
aireraft and provide pilots. The company has operated n 
passenger and mail service into the gold and diamond fields 


Owner : 


uiana Airways signed a three- 
which, in return 


ADMINISTRATION 
Civil Aviation in British Honduras is subject to Air Navigation 
Directions issued by the Governor under Article 30 of the Air 
Navigation (Colonies, Protectorates and Mandated Territories) 


Order 1927, 
TRANSPORT COMPANY 


The Transportes Acros Centro Americanos (TACA) 
Routes operated into Be 


Civil Avi 
Directorate, 


The Ceylon Government has announced that it intends to 
operate internal and external airlines, us well as a flying sehool 
which will have no connection with either of the two existing 


flying clubs. 
FLYING CLUB 
The Aero Club of Ceylon 
The activities of this Acro Club were suspended. in Muy, 
1942. 
The Colombo Flying Club 
President- Major M. G. Dover. 


tion in Ceylon is controlled by the Civil Aviation 


ADMINISTRATION 
Civil Aviation in Gambia is under Military control during the 
period of hostilities. 


TRANSPORT COMPANIES 


British Overseas Airways Corporation 
BOAC operates a hindphine service Irom Great Britan 


ADMINISTRATION 


Civil Aviation is undor the control of the Military authorities, 


TRANSPORT COMPANIES 
S.A. 


N.A. 
s Belgian company is operating a freight serviee under 
contract to B.O,A.C. once weekly from Acera to Cairo, via 


ADMINISTRATION 
Civil Aviation is subject to Air Navigation Directions issued 
by the Governor under Article 30 ofthe Air Navigation (Colonies, 
Vrotectorates und Mundated Territories) Order 1927. 


ADMINISTRATION 


The control of Civil Avintion was taken over for the duration 
of hostilities by the Military Authorities, 


TRANSPORT COMPANIES 
British Overseas Airways Corporation 
Headquarters, Manager, East Africa, Rhodes House, Delamere 
Avenue, Nairobi. 


BRITISH GUIANA 


of the Mazaruni and into the Rupununi cattle country when 
occasion demanded, and charter work is undertaken, 

Tn March, 12 Mr. Willits was commissioned as Major 
in the US und in July, 1942, he was made a service 
pilot. In October of the sume year Major Wilhams was awarded 
the Air Medal for meritorious achievement. in an aerial flight 
involving lunding and taking off from the confined and dang- 
erous waters of the Orinoco River to rescue the erew of a 
crashed aeroplane. He his undertaken many other fidis of 
a simular nature. from the US. Army Mr Buse at Atkinson 
Pied, British Cun Base Commnind. 

During Meo Willis! absence with the U.N, 
ves the activities of British Guia. Airways are 
on by Mr, Wendt, his chief assistant 


Vermy Air 
cried 


Pan American World Airways 


Georgetown: is a daily stop on the Mimin Beunos. Airos 


BRITISH HONDURAS 


San Pedro —Punta Garda— Belize- El Cayo, "icc weekly. 


Belize—Coruzal, Weekly, 


AERODROMES 
Lat. I8?20'N., Long. 88?28'W., Alt. 40 It. 3 miles 
.of town, Runs N.E,/8.W. 1,400 00 Tt. Wind cone, 
Punta Gorba. Laut. 16°06 Long. SS^50/W., Alt. 100 ft. 
j mile W. of town. 1,300 x 100 ft. Wind cone. 


ConozAL. 


CEYLON 


Hon. Secretary and Treas Mr. R. A, Tomlinson. 

The Club was formed in December, 1042. Im. E944. the 
membership had risen to 152 members. Application has been. 
nudo to the Secret ol State for the Colonics for the nequis- 


ition of truining uireruft, 


TRANSPORT COMPANIES 
British Overseas Airways Corporation 
The England Australia high-speed landplane service operated 
with Lancastrians in pool with Qantas Empire Airways, 
calls at Colombo (Ratmahina) thrice weekly in each direction. 
Tata Air Lines, ‘Che Company maintains a service six times 
weekly to Colombo from India. 


GAMBIA 


to Lagos (Nigeria) twice weekly which stops ut Bathurst, 
and the Boom SULA flying-bouts call at Bathurst threo times 
a fortnight en route from the United Kingdom to Baltimore, 
U.N.A. 


COLD COAST 


Lagos, Duala, Libengo, Stanloeyvillo, Iutobbe, Jubu, Khur- 
toum and Wadi Halfa. 


British Overseas Airways Corporation 


The BOAC. twice weekly servico from 
operates via Lagos, Kano, Maiduguri, EI Gencina, 11 Fasher, 
Khartoum and Wadi Halla. 


JAMAICA 


TRANSPORT COMPANIES 
Pan American World Airways 
The flying-boat services from Mimmi to Port an Prine 
(Mta) arid Mirari to Barranquilla (Colombia) stop at Kingston 
(Harbour Head) weekly and fone times weekly. respectively. 


KENYA 


Tho following | B.O.A.C. 
Colony i— 


Cairo—Gwelo (Southern Rhodesia), culling at Kisumu and 


services pass through 


Kenya 


Nairobi. Thrice weekly, | Lockheed Lodestar lundplines, 
Kisuma Diego Sue, (Mavhysaisear), calling ut Mombasa, 
Once weekly, Short elass tying boats 


calling at Mombasa and. Kisumu 


Short € elass Aying boats, 


Durban. Culeutta, 
wio weekly 


servie, Which is now flown with landplane using the new 
Mkinson Bield airport, "here are 
from Miuni, one stopping at Georgetown and one going on 


to Panunaribo, Duteli Grint 


alo two weekly services 


AERODROME 
The AxrkgissoN birib airport was opened in P2, 
are available. 


No details 


SEAPLANE STATION 


Airways maintains seaplane station near 


Pan American 


Georgetown, Lat, 648'N., Long. 08?10W, Shpway 40 fr 
wide. Hangar (wood) 70 ft. 30 ft. 16 ft. Wind sleeve on 
pontoon. Radio call aign: V.K.L. D/F. and telephony, 


British Guiana Airways, Ine, owns and imiuntams a hunger 
and repair shop on the left bank of the Deimarara Hiver. 


, Long. 88°14’/W. On N-W. edge 


Wind. conc 


BNTANN CikK. Lat. 16758 
of town, Runs N.N.W./S.S.E. 1,800 x 100 ft 

Berze. (Tiletts Pond) Lut. 1775 ^/N, Long. S822'W, 
Alt, 12 ft. 10! mls. N.W. of town, Runs ./W. 2,100 x 224 
ft. Hangar marked VACA. Boundary marks und wind con 

Bu Cavo. Lat. 17?IE'N,, Long. 89904/W., Alt. 200 ft. On 
West side of Belize. River adjacent to NLIS. side of. town 
Runs N.E./8.W. 2,000 x 300 ft. with runway down center 
2,000 x 80 ft. Wind cone. 


Qantas Empire Airways 
In July, 1943, this Australian company, which previously 
operated the Caleutta-Sydney section of the "Horseshoe 
route in pool with B.O.A.C., opened a non-stop service from 
Perth, Western Australia, to Ceylon, with Catalina flying 
bouts, later augmented by Liberator lundplanes. 


AERODROMES 
Corowuo (Rutmakena). Lut, 6*49^N., Long. 79°39’E., Alt. 15 
ft. Civil Customs, 5 m, S. of town. 600 x 600 yds. 
Hangar. No night facilities, Minor repairs. 
There wre lunding grounds ut l'UrrALAw und JAFFNA, 


AERODROMES 
The aerodrome and seaplane base at Bathurst is under military 
control, 


AERODROMES 
All acrodromes are under Military Control. 


Royal Dutch Air Lines (K.L.M.) 
The weekly servire frou Ci 
Valisudocs Fielil at Kingston, 
Iro Curiae to Kingste 


cue Co Miimi stops at the new 
Phe fortnightly shuttle servia 
also uses the new ape 


Southern Rhodesian Air Services 
This organization operates two servicos weekly inte Keay? 
stopping at Mbeya, Dodoma, Nairobi, one service. proceed: 
on to Kisumu. 


AERODROMES 
All aerodromes ane under Military control. 
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ADMINISTRATION 
Control of Civil Aviation is normally under the jurisdiction of 
the Controller of Civil Aviation, but for the duration of the War 
as subject to Military supervision, 


TRANSPORT COMPANIES 
British Overseas Airways Corporation 
Headquarters, Manager, West Africa, Airways House, Marinu, 


Lagos. 


wa 


ADMINISTRATION 


The officer in charge of aerodromes is the Commissioner of 
Police, Police Headquarters, P.O. Box 203, Lusaka, but for the 
shuration of the War all yin was subject Co Military vontrol, 


TRANSPORT COMPANIES 


British Overseas Airways Corporation 
The BOAC service from Cum do 
Rhodesin) calls at asuma thrice weekly. 


avelo (Southorn 


Southern Rhodesian Air Services (formerly R.A.N.A.) 
Operates the following services into Northern Rhodesia :— 


ADMINISTRATION 
Civil Aviation is normally controlled by the Registrar of 
Aircraft, Directorate of Public Works, Zomba, but for the 
duration of the War all flying was subject to Military control, 


TRANSPORT COMPANY 


Southern Rhodesian Air Services (formerly R.A.N.A.) 
‘The following service is operated into Nyasaland .— 
Salisbury—Blantyre. Twice weekly, 
Lusaka—Blantyre—Lilongwe—Fort Jameson. 

AERODROMES 

Lat. 15*42'8., Long 


Weekly. 


:M^58'E. 7 miles 


Cumexa, (Blantyre). 


ADMINISTRATION 
Civil Aviation in Palestine and Trans Jordin i controlled by 
the Directorate of Civil Aviation, Manullah Road, Jerusalem. 


The Palestine Government has formed à. Palestiniii Mr 
Vransport: Organization. to be run either by the Government 
or by a focal statutory earporation. This wganization will 
veujoy a monopoly an Tocal ar services, 

ADMINISTRATION 


Civil Aviation is under the control of the Military Authorities. 


TRANSPORT COMPANIES 


British Overseas Airways Corporation 
V lundplane service is m operation. between Great Britiun 


ADMINISTRATION 


Civil. Aviation in Southern Rhodesia is administered by the 
Department of Defence. Minister for. Air Col, The Hon. 
E. L, Guest, O.B.E. 

On the outbreak of War the Government took over the control 
of all Civil Aviation activities. The assets of the Rhodesia and 
Nyasaland Airways (R.A.N.A.) were acquired for the sum of 
130,000 and the Company's aircraft and personnel were in- 
corporated in the Southern Rhodesian Air Forc 

The services previously assured by R.A.N.A, continue to be 
operated. by the Government under the title of Southern 
Khodesian Air Services. The route into Portuguese Coloniul 
territory to Beira is flown with civil aircraft but those serving 
Northern Rhodesia, Nyasaland and the Union of South Africa 
ire being operated with snilitary aircraft. 
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NIGERIA 


The following BOAC. 
Nigeria : 


serviees. serve or quee Chrough 


Cairo—Lagas, vin the Nile and. the Congo River, Once 
weekly. Short "C" ehoa flying-bouts, 
Cairo- Accra, calling at Maiduguri, Kano and) Lagos. 


Mico weekly. 
United. Kingdom 
wiro weekly. 


Dough Dakota landplines, 
Lagos, vit the West) Coast of Mrica. 
Doughis Dakota hindphanes, 


NORTHERN RHODESIA 


Salisbury—Lusuka, Twice weekly 

Lusaka” Mumbwa Mankoya Mongu, Weekly. 

Lusaka—Port Jameson, Weekly. 

A service from Johannesburg to Kisumu stopping weekly 
at Lusaka, Ndola and Kasamn or Mpika. É 


AERODROMES 

Lvsvwa. Fab do Na Long. 287081, 
Mt, 4,420 JU. Runways W/W 
NOS. LAOU yilss NWS 


On Bast side ol town, 
1,200 vils. NSW. 1,100 yal, 
1,100 vals. 


Biokes Winn bat P28’. Lom. 28°27. On South side 
ol town, ALL SOU ft Meca 1,250 1,000 yis 
Four dJawESON..— Lat, BORYS, Long. 22 3609. 7 mules N.W. 


NYASALAND 


N.N.W. of Blantyre. Alt. 2,400 ft. Area 1,000 x 600 yds. 


Zona, Lat, 157244 Long. 35?23'E. 3 miles E.N.E. of 
town, Alt. 2,550 ft. Aren 1,000 >< 00 yds. 
Tatonawe. Lat, 19°59’S., Long. 33°. North side of town, 


Alt. 3,000 ft. Area 1,000 x 1,000 yds. 
Lu ZA. Lat. Dü*00'8. 020 E. 
enza Rly. Stn. 


Long 
Alt. 2,300 ft, 


"here ure also landing grounds at : 
Curkwawa, Lat. 16 » Long. 34*49'E. 
Zowmwk. Lat, 120S., Long, 33°50. 
Lat. 14?21/8., Long. 34*21'E. 


Adjacent to. Luch- 


PALESTINE & TRANS-JORDAN 


(British Mandate, 


e TRANSPORT COMPANIES. 

The following foreign air transport cvmpanies were operating 
to Palestine in 1943 :— g 
Misr Airwork S.A.E. 


The Company operates a service 


‘leven tnws weekly to 


Lydi Tren Bay pt imd the Came Beirt ad Cairo Cy p 
servies also stup at Lydia: onee daily amb anes weekly 


respeetively 
British Overseas Airways Corporation 
Phe Corporation s: weekly landplane servaees: tu "url y 


SIERRA LEONE 


and Lugos (Nigeria) which stops ut Freetown twice weekly. 


Pan American Airways 


The Miatni—Lagos servies stops ab. breetuwn. 


SOUTHERN RHODESIA 


TRANSPORT COMPANIES 


Southern Rhodesian Alr Services, Belvedere Air Station, 
Salisbury. 
Formerly Rhodesia and Nyasaland Airways (R.A,N.A.) 


which was acquired by the Southern Rhodesian Government 
on the outbreak of War, 
Routes operated :— 
Sulisbury-—Buluwayo 
Sulisbury—Lusaku.— "wice weekly 
Salisbury—Bluntyre, "uico we 
Nalisbury—Beira, ‘Twice weekly 
Lusaka—Mumbwa —Mankoya— Mongu, Weekly 
Lusaka— Blantyre — Lilongwe- -Fort dianesun, 
Johannesburg — Bulawayo — Salisbury— Lusaka 
(Kasima or. Mpiku) — Mbeya — Dodoma 
Kisumu, Weekly. 


Johannesburg. "wico weekly. 


ly. 


Weekly, 
Ndolu— 
Nuirobi — 


Lignes Aeriennes Militaires 
The fortnightly service operated. by this Frenehi military 
undertaking between Fort Lamy and l'ointo. Noire calls at 
Kano and Lagos, (For further details sec under "Frane 


AERODROMES 
All uerodromes ure under military control, 


eb town, Mt. 20 du. 
NOW USUS, vach 1,000 


tunways W/W. N.N, NESW. 
150 yds, 


Mika, Lat. Long. 31727 E. 34 miles N.S.W. of 
town, Alt. à 1,450 0 yds. 
LIVINGSTONE, » Long. $. 21 miles wW. 


of town. Alt. Area 1,100 > 0 yds. 
or details of other landing grounds in Northern. Rhodesia 
n ve should be made to the ilio Pelot of Northern Rhodesia 
obtainable from. the Director. of Civil Aviation, Salisbury, 
Southern Rhodesia, Price 12 

All aerodromes have been taken over by the Government. 


Koto Koro. Lat. 13*00'8., Long. 34^17'E. Alt. 1,800 ft. 


Mzimna. Lat, 11°54’/S., Long 56'E. Alt. 4,500 ft. 
LiviwGsTONIA. Lat. 10°37’S., Long. J4*08 E, Alt. 3,000 ft. 
Lopswa. Lat. 12°21 Long. 33^37'E. Alt. 4,800 ft. 


Fort Hinr. Lat. 9°40'S., Long. 33?08E. Alt. 4,000 ft. 


For further details of aerodromes reference should be made to 
Air Pilot of Southern Rhodesia and Nyasaland, obtainable from the 
Diretor of Civil Aviation, Salisbury, Southern Rhodesia, 
Price 12/6. 

All acrodromes are under the control of the Military Authorities, 


pt both stup at Lydd. 
service stops at Balliu, 
AERODROMES 
Whew are aerodromes at AMMAN, G42. Ltrs, 
Lyppa, MAAN, HRawLEH, SEMARM and seaplane stations nt 
Haira and Tris, but all are under military jurisdiction and 
no details are therefore given. 


and India. from 
Whe Horseshoe 


Jonu, 


AERODROMES 


The seaphine base alightagr area is mi the sea off Prectown. 
Slipways, W/T. ete, available. 


Viveratt: DH 24 Dragon and D.H., 90 


Dragonfly 


British Overseas Airways Corporation 
BOAC. operates a thrieesweekly service Irom Cairo. to 
Gwelo with Lockheed Lodestar Inndplanes. 


S.A.B.E.N.A. 
Whe Company's. fortnightly service from Stanleyville to 
Cape Town stops at Bulawayo. 


AERODROMES 
MIL Civil aerodromes in Southern Rhodesia have been taken 
over by the Departinent of Defence, Por details of aeredivomes 
relerenee should be made to the sler Pulot of Southern Rhodesia 
and Nyasalund, obtuinwble from the Director of Civil Aviation, 
Salisbury, Price 12/6 


S9 Rapide, D.H 


aaau 
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ADMINISTRATION 


Civil Aviation is normally adiministensd by the Deparbinent of 
Civil Aviation, DarsessNaliam, bat was suhyeet to Military 
control For the period ol the Wir 


TRANSPORT COMPANIES 
British Overseas Airways Corporation 


Whe ONU, serviees fram Durban to Caleutbr and. tren 


ADMINISTRATION 
Civil Aviation in Trinidad is under the control of the Director 
of Civil Aviation, Wing Cdr. Maurice Banks, Port of Span 


TRANSPORT COMPANIES 
British West Indian Airways 
Head Oliee s Part uf Spam, 
Chatman Ni Lennox OT 
Murray. 


nidad, 
illy, 


Managing Director : 


RK 


Nine October 12, 19 
operation :— 


the Following: services have been iu 


Port of Spain— Barbados. Eleven times weekly. 


Port of Spain--—Grenada —St. Lucia, Once weekly. 


Port of un. Barbados 
Antigua St. Christopher 
Spain (one dirvetion only). 


\ntigun - St. Christopher— 
Antigua — Barbados— Port. of 
Once weekly, 


ADMINISTRATION 
Civil Aviation is normally controlled by the Registrar ol 
Aircraft, Directorate of Public Works, Entebbe, Uganda, but 
for the period of the War was subject to Military jurisdiction. 


TRANSPORT COMPANIES 


British Overseas Airways Corporation 
Operates through Uganda. The twice-weekly Calcutta 


ADMINISTRATION 

Civil Aviation in India is under the control of the Directorate 
of Civil Aviation. 

Director of Civil Aviation: Sir 

3 AeS. (on other duties). 
R. (Retired) (Officinting). 

Deputy Director of Civil Aviation: Capt, Le V. E til 
(on other duties), Air Cdre. A. C. Wright, A.F.C. (ofliciuting), 
Administrative Officer: Mr. J. Hamilton (on other duties), 
N. Kapur, B.A, (officiating). 

Technical Officers; Mr. K. M. Raha, B.A. (Cantub), D.LC.. 
A.F.R.Ae.S. (officiating), Capt. A. R Hasler Mr. M. L. Sodhi uiid 
Mr. B. Bhagat Lal, M.B.E. 


Superintendent. of "Training 
AC M.LB.E., APR. 


Chief Aerodrome Officer 


Frederick Tymms, CLE. 
Lieut,Cdr.. W. H, Watt, 


Mr. K. L. Puri, Base, 
LAe.E. 


Mr. E. M. Rossiter. 
: Mr. J. A, O'Brian, -< 


(Eng), 


Chief Inspector of Airera: Lins. CGE, 


A.F.R.Ae.S. 


In order that post-war air transport services in India may 
proceed on a rational and economic basis, the Indian Aircraft 
Act, 1934 has been amended. Previously this Aet contained 
no specific provision for controlling and regulating development. 
In February, 1944 a Bill introducing the Indian Vireraft 
(Amendment) Act. I4. takes care of this by the insertion ol 
two clauses, Qui) and (ab) to sub-section (2) af section a ef the 
1934 Act. 

Y programme of post-war dey elopinent in olvmg à const euet io 
cost of some £12,000,000 is planned for Bidiun our services 
An Air Transport Licensing Board i5 to be formed and a system 
of controlled subsidy, probably limited to routes of national 
importance, will be instituted. Development will be left mainly 
to private enterprise, although operations will. probably he 
restricted to a limited number of companies 

Twelve main routes ure planned, covering some. E1000. miles 


The 


Bombay Madras- Colombo. 
Alvida Caw npore 
Kabul 


riecht 
Coleuttic 
Peshawar 


Lahor 


Delhi 


Delhi Magpor Hyderabad. Madran 
Caleutta  Cutloek — Vizngapatam Martie Colombo. 
Calentta Akyab Mague -Rangoon 
Calentta Deden Sylhiet Denon 
Bombay Nagpur — Culeutta. 
Hombay Indore Bhopal Lucknow 
Bombay Ahmedabad — Delhi, 
Karachi —Jodhpur— Delhi. 
Karachi Quetta— Lahore. 
Madras Bangalore Cochin. 
Several of the routes nre already operated by "ata Air Lines 
and Indian National Airway Decolopanent costs will e 


TANGANYIKA TERRITORY 


Kisumu to Diego Suarez (Manda ar) both stop at Lindi 
ando DarsessSaliuans— Hoth serviees ume Niort ot vlas 
Hying-hoats, the former operating twiew weekly "and. the 
lutter one weekly. 
Southern Rhodesian Air Services 
Phe weekly service from Jobannesburg to usum stops at 
Mbeyn and Dodou. 


TRINIDAD 


FLYING CLUBS 


Light Aeroplane Club of Trinidad and Tobago. Address; 1.0, 
Box 176, Port of Spam, ‘Manidad. President: Nir Hubert 
Vor. KCRG DUNS OS Seerbury zo Storey, PInstiiietors : 
Vtt. Oliver RAJI bt d We Carl, bro du d. Willie. 
Cnet meer; RM Brown. 

In the Xanuner of 1040 th Club, by agre nt with the 
British Air Ministry, undertook to give initial teaming to 
reernits from Trinidad for the Royal Air Foree. Equipment : 
Two DU Tiger Moths’ and one "Vaylor “Cub,” 


AERODROMES AND SEAPLANE STATIONS 


1OGWN. Long. WWW. 
Alt, 40 ft. 1,000 x 000 yds, 


10 lex 
Customs 


Visio Aerodrome, Last 
SE. of Port of Spain. 
airport, 

Cocor, Seaplane Station, situated 24 miles N.W. of Port of 
Spam and operated by Pan American Airways. 


UGANDA 


Durban flying-boat service stops at Port Bell and Laropi, 
the weekly Cairo- Kisumu landplane service calls at. Luropi 
ind. the threeavekly serviet valls 
wt dabu 


South African Airways Ltd. 
Whe weekly servier 
stops at Entebbe. 


Cairo Gwelo bundpla 


fron dolinneshurg to Leopoldy ill 


INDIA AND BURMA 


for nerodrome ronstruction, runways. 
and air routo un acrodrome hghting and equipment, At 
least Jour airports For international operations will be provided. 
at Karachi, Delhi, Calcutta and Bombay In addition more 
than 100 other nerodromes and 50 radio stations are to be built. 


idet ation. hilling 


ASSOCIATION 
Aero Club of India and Burma, Ltd. Vatronin-Chiot: The 
Viceroy amd Governor General Marshal 


India H.E 


e Wield 
L. N 


Lord. Wavell, PC. Ua GUN. LE, OM 
President; H the Cóminande 
The Hon. Sir Maneckji Dabubhoy, 


man: Mr. P.R. Pinhorn, 


MAC, 


KEGLE., KCS Chair- 


FLYING CLUBS 
MUI ig Clubs have d pavate tly ined their equipment 
and Ceaming personnel Jave been taken over by the RA, 
Indiu, lor other duties 
Bengal Flying Club, Ltd. President: Mr. A. N 
Hon, Seeretary ; Mr, S IL 
Bihar Flying Club. Headque 
H.E. the Governor of Bihar, President: Hon. Mr. Justice 
H. R. Meredith. Secretary: Mr. Mohammed Yunus. 
Bombay Flying Club, Ltd. ! dent | Sir Homi Mehta, K.B.. 
Hon, Secretary: Mr. J, R. Paleyarkhan, 
Central Provinces and Berar Flying Club. 
Nagpur President r Thai Suelo Gour 
Secretary : Me, oljer, 
Delhi Flying Club, Ltd. Presilont: Dr, W. M. Similis 
Hyderabad State Aero Club. General Manager : Me, J. Ne Nanda, 
Necretary i Mr, Baber Mirza 


Jodhpur Flying Club. 


Chaudhuri. 


es: Patne Patron-in-Chiet : 


Meadquarters : 
General Hon. 


Karachi Aero Club, Ltd. Proident: Shi qu Vo othar J. 
Hon. Secretury : h Grosse nbacher 

Madras Flying Club, Ltd. Charman: Wo H. SImpson, Hon. 
NSeeyetury and Treasurer Mi Gs emery, 

Northern India Flying Club, Headquarters. Labors Presulent: 


Whe Pons du Bahadur Lala Iun Naran Dass, Hon. 
Seerehiny 5 Droh. B Sproull 

The United Provinces Flying Club, Ltd, Heahjuarters : 
Cawnpen Branch Lucknow, — Piesulent Hs S Mudie, 


CRL, GLE, OBE, LON, Hon, General Secretary : 
VMeeraimaneck, Cawnpore Committee View President : 
AW. Tush, Hon, Seeretary : Mr. CO Malley. Lucknow 
Committee i Vice-President; M. B, Hs Nethersote, DNO. 
LOS. Hon, Seeretary ;. B. N. Seth, 


South Alrican Airways Ltd. 


V pers iee from Jolhunnesbarg to Leopold ill 


at Dodoma. 
AERODROMES 
AME acrodromes are under Military control, 


Lupe weckl 


Port of Spain—Grenada— St. Vincent- St. Lucia-- lar 
bados. Once weekly 

Port of Spain Tobag 
Aireritt: | Lockheed Lodestir 


Pan American Airways 


Pan Americun Airways call at Port ol Spin (Urinidad) a 
follows :— 


Oner wcekly 


V beockkhieed Vf, | bocdieel 


(a) Once daily in each direction on. the Mimi Boem 
Aires service with Douglas D 3 Iundpliuncs 
(P). Once weekly im each direetieni en (he Miom Pan 


Marthe serve with Sikorsky X Ei araphibun 
(6) Once weekly im each direction en the Minii 
town servive with Sikorsky 8-42 Hyingte bouts. 


[E 


K.L.M. 
The Company's service from Curaçao to Duteh Gimana stops 
nix times monthly at Trinidad and there is a six times monthly 
service between Curio and Port of Spain, 


AERODROMES 
Aerodrome maps as separate sheets are obtainable from the 
Government Survey Department, Entebbe. All »dromes 
are under the control of the Military Authorities. 


FLYING SCHOOLS AND TECHNICAL TRAINING CENTRES 
Aeronautical "raining School, Jamnagar (No. 2 Civil) 
Venares Hindu University, Benares. 

Bengal Engineering Colli je, Siphur (No 4 Call. 

Culeutta Flying School, Calcutta. 

Central Training Workshops, Hyderabad (Decean). 


College of Engineering, Guindy (No. 4 Civil). 


College of Engineering, Poona, 


Government of India (Civil Aviation) Mechanics raining School, 
(No. 6 Civil), Juhu, Bombay. 


Hyderabad Technical Training Centre, Seeunderabad. 


Jamshedpur Technical Institute, 

On the outbreak of war all Flying Nehools consel private 
Ilying training and their equipment. nnd training personnel wen 
taken over by the RAF, India, for Army Co-operation anl 
other duties connected with national defence. 


GLIDING 


Indian Gliding Association, Brabourne Stadin, Churchgate 
tres Bombay. President: The Hon. Sir Homi Mehta, 
K.B.E., J.P. Charman: Mr. P.M. Kubali. Hon. Secretary 


Mr. N. R. Mody. 


Owing to lack of equipment and materials this Association 
has been unable to proceed with the training of glider pilots. 


PUBLICATIONS 
Indian Aviation, Pounded 192. Published 
Thorne’s Ltd. Price S annas, Editorial Ollices : 
Mansions, P.O. Box 2361, Calcutta. 


monthly by 
13, beer 


TRANSPORT COMPANIES 


Indian National Airways, Ltd. Head Office; Scindia House. 
New Delhi. Chairman: The Hon. Sir Homi Mehta, K.B.E- 
J.P. Managing Director: Mr. A. F, T. Cambridge. 

The Company’s original 15 year agreement with the Govert 
ment of India for the carriage of mails by air has been extended 
during recent years, and in addition to the scheduled route 
shown below, it flies Government and private charters, 


The Company holds 25% of the shane capital of bilan 


‘Trans-Continental Airways, Ltd, (at present mactive) ail 
is in charge of the commercial and talie organization of ti 
British Overseas Airways Corpn, at all tras ludian stations 


Routes : 


Dolhi—Jodhpur 
Delhi-— Mlulabud 


"Twice weekly. 
Pour timex weekly. 


Karachi, 
Ualeutta. 
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Delhi Bombay. Daily. 
Delhi Malas. "nico weekly. 
Dolhi— Lahore — Rawalpindi— Peshawar. Daily. 


Aireralt used s—Six DC-3, three Beecheraft Traveller and 
one DH. Dragou-Rapide are owned by the company. Other 
aiporalt used are ou loan from the Indian Government or the 
KAA. 

Tata Air Lines, 
Fort, Bumbay. 


Head Office: Bombay House, Bruce Street, 


Routes :— 

Karachi — Bhuj — Alimedabad — Bombay. Four. times 
weekly. 

Bombay — Hyderabad — Madras — ‘Trichinopoly — 
Colombo. Five times weekly. 

(During the S.W. monsoon (June-September) there is a 


stop at Poona). 
Delhi. 


Bombay Indon Bhopal Gwalior Twice 
weekly 
(Seasonal service from Noveniber-May). 
Aireraft used de Haviland D.H. 89, Stinson Model A 
amd. Douglas DC The company has bought. ten. Douglas 


irent from the US. disposals authores, 
Air Services of India, Ltd. Head ONice : 
Churchuate Street, Fort, Bombay. 
ntes 
Bombay 
Jani 


Brabourne Statin, 


Bhavnagar Porbandar, 


ro Bhuj. 


Rajkot darmngar 


Baroda Bhavingar Anieli. 

Bombay Poom Kolhapur. 

This Company, whieh ceased operatie am 
Pebrary, 141, was taken over m July, HH, by the Serdar 
Steam Navigation Co., Ltd. 


British Overseas Airways Corporation 


Mery aees an 


Headquarters. Tha and) Burom Regon: Pintay House, 
MeLeod Koad, Karmehi 
The following BOAC, routes serve India : 
Great. Britain Mariguane Augusta Caro Habb 
anmyeh Buhrein Jiwani Karachi Culeutta 


(Hlyingr- boat. servico). 
Great Britain — Rabat — "Tripoli 
Karachi (landplane service), 


Cairo Sluubali 


Chiro Lydda Baghdad Basmi Bahrein Jiwani 
Karachi Dethi Mlihabiil Caleutta. 
Curo Asma Kanmran Aden Riyan Salalah 


Mastrah Jivani Karachi. 


China National Aviation Corporation (C.N.A.C.) 
‘This Company is operating a service, Chungking Kunnung 
Dinjang—Culentta, three times weekly with Douglas DC 
and DC-3 landplanes. 


OTHER OPERATING COMPANIES 
Indian Air Survey and Transport Lid., Jessore Road, Dum Dur, 
yal. Established: 1927. Directors: Col €, M D. 
Ryden CH, GLE, DSO); HC. Kemp, FN; P P 
Rayolan, MAA. 


This Company undertakes aerial survey and kindred work 
in any park of the World, and over 200 surveys have been 
verupleted, Sinee E024 the Company Ima surveyed more thui 
LIS.000 square miles of Dadian Burma. 

Is training over 200 imechanies. under. the 
Directorates Training Seleme, 
Indian Aviation Development Co. Ltd., Saruulra Hliewan, Jubi, 


Bombay, Director and Manager; Ie Vaughn mwler, 
AML AeUE 


This Company vets as acronantieal consultants, 
Tata Iron & Steel Company Ltd. 


‘This Company operates irregularly between Jamshedpur and 
Calcutta, using a Waco biplane. 


Civil Aviation 


AERODROMES 

There are 151 landing grounds in India. including those 
controlled by the Civil Aviation Directorate, Air Moree m 
Army, Indian States and local governments, and by companies 
and private individuals. OF these landing gronuds there are 
23 civil acrodromes for publie use by passenger aircraft; 21 of 
the latter are. controlled by the Civil Aviation Department; 
5 civil landing grounds are open for private use ; 3 uerudromes 
and 45 landing grounds are maintained in serviceable cenditiun 
by the units of the R.A.F. stationed in India and by the Indian 
Air Force; 59 werodromes or landing grounds are maintained 
by the Indian States for the use of civil aircraft. 


2—SELF-GOVERNING DOMINIONS 


ADMINISTRATION 


Ainendinents were approved and passed. by. Parhiinent in 
144 by whieh the Hon. C. D. Howe was appointed Minister-in 
charge of Civil Aviation, and an Air Transport Board was created 
ty administer civil aviation. The members of the Bourd are 
Mr. R. A. C. Henry (Chairman), Air Vice Marshall Alan Ferrier, 
M.C., J. P. Romeo Vachon, Group Capt. H. S. Rees, Flg. Off. 
G. A, Seott, and E. J, Bonner. 


The Air Transport Bourd has been designed not only to 
perform regulatory duties with respect to air traflic in Canada 
but is also charged with the responsibility on advising the 
Government on ways and means of bringing about a rapid and 
well-planned expansion of transport by air. The Bourd will 
be in a position to give prompt attention to all matters affecting 
air transport requiring governmental consideration, 


Aeronautieal Net, the new 
ne the needs For new commercial air 


the amendments to the: 
eytired to esi 


Under 
Board is 
serviees amd. make recommendations for ther establishment 
ind expansion in. both the doinestie and international elds. 
Subject to the approval of the Minister, the Board has power 
to issue licences for the operation of commercial air servic 
and may preseribe the routes to be followed or areas to be served, 
The Board is likewise required to review all licences now in 
force respecting commercial air services and may eancel or 
suspend any such licence as it sees fit, Where any licence ix 
not cancelled or suspended by the Board, the amended Act 
provides that it shall cease to be valid one year after the term- 
ination of the war in Europ 


The regulatory duties of the Board include the establishment 
of tariffs and the regulating of rates, examination of the owner- 
ship, financial structure, operations, and financial position of 
nir carriers ; the making of recommendations for needed financial 
wesidbanee g aml orally advising the Minister on all matters 
rehting Joc eivil aviation and. the performinen of such other 
allied duties as the Minister may direct 

Creation of the Air Transport Buurd removes from the Hour 
of Transport Commissioners the. regulatory duties with respect 
To nir transport whieh have been under their jurisdiction, he 
Department of. Transport will continue to administer those 
portions of the Aeronuutios Net and The Air Regulations, His, 
which deal with civil aviation and do not come within the «cope 
of the Air "Transport. Board. 


AIR REGULATIONS 
The eonteol of Civil Aviation in Canada is provided for by the 

Veroniuties Aet, Under this Net, nir regalitions have been 

completely revised and. promulgated under. Order in Council 

No, FC, 33, dated dune 23, 1938, as The Air Regulations | ] 

"hes. regulations. conform in essentáils to the International 

Convention for Air Navigation, hoy ineliide: n new seetion 

providing for the licensing of interarbin and imtermitional 

5 heduled air trangport serviees to prov ide à measure of control 

ved mgulation over auch services, 

The Air Regulations Section, in charge of the Superintendent, 

ix organized ax follows :— 

Ottawa, —Headquarters’ duties and field work in following areas : 
Quebee, west of 75th n lian; Ontario, east of 77th meridian 
and north of the CIR, Montreal and Saulte Ste. Marie line 
us far west as the 86th meridian, 

Montreal Quebec, east of the 75th meridian of longitude, and 
the Maritine Provinces, 

‘Voronte, That portion of Ontario lying south of the main line 
of the CR, from Montreal to Saute St. Marie and west of 
the li meridian of longitude. 

Winnipeg.—Manitobi and Northern Ontario west of tli 
meridian of longitude. 

Edmonton, ~Saxkatchewan, 
‘Territories, 

Vancouver, — British Columbia and Yukon 
The du 


sth 


Alberta and the North-west 


ritory. 
es include the inspection and registration of aireralt 


DOMINION OF CANADA 


and their certification for airworthiness 
licensing of pilots and air engineers ; supervision of flying clubs ; 
prevention of dangerous flying; inquiries into the cause of 
aircraft accidents ; and international flying. 


AIRWAYS AND AIRPORTS 

The duties of this section include the inspection, licensing and 
mgistration of airports and seaphine buses; the licensing of 
scheduled air transport operations ; the construction and 
maintenance of airports and intermediate aerodromes, which 
now includes all the principal municipal airports in Canada, 
these having been incorporated into the Air Training Scheme ; 
nssistance to municipalities in the designing and constructing of 
‘Municipal airports; the lighting of government airports and 
nir routes; the development and construction of radio range 
sites and the erection of radio range stations with the exception 
of the installation of radio equipment; the construction of 
buildings and telephone and. power lines; and the calibration 
nnd testing of radio aids to air navigation, 

‘This section, in charge of the Superintendent, is organized os 
follows : 
Hondquarters (Ottawa, Ont.).— Headquarters duties. 

Western District (Lethbridge, Alta.),—Yukon, North-west 
Territories, and Provinces of British Columbia and Alberta, 

Central District (Winnipeg, Man.).—Provinces of Saskatehewan 
and Manitoba, and that part of Northern Ontario lying west 
of the 84th meridian (Nagogami, Ontario). 

Southern District (Hamilton, Ont.).—That part of Ontario lying 
east of the 84th meridian (Hearst, Ontario) and west of the 
75th meridian, 

astern District (Montreal, P.Q.),—That part of Ontario lying 
east of the 75th meridian and the Provinces of Quebec, New 
Brunswick, Nova Scotia, and Prince Edward Island, 


the examination and 


ASSOCIATIONS 
The Canadian Flying Clubs’ Association, formed in 1929 at 


Ottawa, Represents the Fédération Aéronautique. Inter- 
nationale. The central organization of the various Light 
Aeroplane  Chibs, Patron Hix Ncelloney the Right 
Voneurable the Earl of Athlone. KA PE Su GU MG, 
HEVOS DRO, ADC Hon President Mir Mashol 
Wa A. Bish VOC CO, DAS VEO DAG Prvsilent 

M. A. Seymour, KEC Prosurers Dr oh oh Gens Sees 


wtary ss Mis Hyacinthe — Lambart 

Building, Ottawa, Ont, 

V total of twenty-two Elementary. Flying Training Schools 
anid ten Air Observers’ Schools are being operated by the Flying 
Clubs. for. the Commonwealth Joint Air ‘Training Plani A 
number of clubs have suspended their civil operations, a few are 
operating on à restricted. basis, and. those not rimming selinols 
for the It V. are. training instinetors for the Flenentury 
Sehools, he Toronto Flying Chub has been helping to train 
Pilots for the Royal Norwegmn Air Forees, 


Air Industries and Transport Association of Canada, — Vlilies« 
IO. Hox 672, Station By Otto, Ontario, Dietos : 
CTL. Diekins (President), Grant MacDonald (Vice-President). 
WE. English (Hon, Seeretary), P C. Grit (Hon Treasurer), 
WON. Deisher i" » executive Seeretaey oW, HH 
Burchall, General Repr 


Mlidresszo dournal 


PUBLICATIONS 
Canadian Aviation, Address: Journal Building, Ottawa. 
Published monthly. Subscription $2 British Mmpire ; 
$2.50 U $3.00 Foreign Countries, 


Píation. Address 
Published monthly. 
TSA $400 Fi 


niew, 


Commercial 
Ont 


341, Church 8 
Subseription > $2 Bi 
ign Countries, 
Mldiss s 495-517, Wellington. Street, W. 
Published monthly, Subscriptions: SEO) British 
$2400 ESA S00 Foreign Countrie 


ish Empire ; 


Canadian Vr Cadet, 
Publishes 
Subseription * 


Miles: 122, Wellington Siivet, Ottawa, 
monthly by the Vir Cidet League e£ Chace, 
$1.00. 


TRANSPORT COMPANIES 
The Companies. npevating aie serviews in Canada am as 
follows : 


American Airlines Ine, (U 


Company), 100, Bast Ind Ste 


New York I7, N.Y. 
Routes 

‘Yoronte Buffalo New York. Daily. 
Windsor Detroit Chicago. Pwi daily. 


Canadian Pacific Air Lines, Limited, n20. 
Huilting, Montreal, Quebec 
President: b. B. Unwin. 

View President: and € rid Manager 

General Mini stern Lines: G. 

District Olliees are located at "Porn! 
Regina, Edmonton (Alberta District), 
District), Whitehorse and Vaneonve 

Routes :— 

Vancouver —Prinee. George 
Watson Lake—Whitehorse, Daily 

Whitehorse- Mayo — Dawson, "iive w 

Vancouver. Victoria, Seven times daily, 

Vancouver—Zeballos, Weekly, 

Vancouver—Port Alice. Twice Weekly 

Edmonton —MeMurray-- Fort Smith—Hay River—Providence 

Fort Simpson, Alternating services nine times weekly. 
Fort Smith — Resolution — Hay River — Providence — Fort 


Dominion Square 


M. Dickens, 
MeConaehie, 

Rimouski, Winnipeg, 
Sdmonton (Mackenzie 


V 


John— Fort Nelson— 
rept Sundays 
kly. 


Fort St. 


Simpson— Norman Wells-- Yellowknife. Thrice weekly, 
Yellowknife—Kae— Port Radium, Weekly. 
Forn Smith Fort Nimpson Wrigley rman Wells 
Good Hope — Xretie Red River t MePhersun— Vkhivik. 


Monthly May to September. 


Regim - Moose Jaw — Saskatoon Prince Albert uth 
Battleford. Daily 

Reginn— Moose Jaw Saskatoon, Daily except Sunday. 
Kenora—Red Lake—MeKenzie Tsland—Favonrable Lake — 


Beresford Lake—Lne du Bonne 


Sunday, 


-Winnipeg. Daily except 


Winnipeg— Lac du Bonnet— Beresford Lake Bissett. 'T 
weekly 

Winnipeg—Lac du. Bonnet — Little. Grande Rapids— Cavour 
able Lake — Island Lake God's) Lake. Alternating 


services ten times monthly. 

Vin Plon Pelican Narrows- Island — Falls- Sherridon 
Pukatawagan- South End Brochet. Alternating servicos 
nine times monthly, 

Sous Lookout—Goldpmes: 


Red Lake. Twice weekly. 


Sioux Lookout— Piekle Lake, Daily except Sunday. 
Montreal Quebeo—Snguenay, Daily except) Sundays. 
Quebec — Rimouski, Onee weekly, 

Mont Joh -Baie Comeaw, Daily except Sundays, with 


seasonal charter estension to Seven Islands: 
Prince George— Fort St, James- Takla Landing 
ston Landing. Twice monthly 
Princo George Fort MeLeod— Finlay Forks 
Fort Ware. Seasonal only, 
Fort Nelson— Nelson Fo Fort Liard. Seasonal only. 
There are also regular and charter services with bases nt 
Senneterre and. Roberval in the province of Quobee to the 
Ontario amd Quebec mining amas. 


Colonial Airlines (U.S. Company), Mount Royal Hotel, Montieal, 


Herman- 


Fort Graham 


atoa eiee daily serviee from New York to Montiwal 
via Albany and Burlington 


Maritime Central Airways, Limited, Charlottetown, Prinee Edward 
Island 


President © h, K, Curran. 
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General Manager: € 
Routes 
Now Glisgrow 


V. Burke. 


Charlottetown, 

Charlottetown — Summerside 
on weekdays, twiee on Sumdays 

Moneton SG Johns "wee duly except Sundays. 

Island winter Pour nonsscheduled trips 


"Pwiee daily exeopt Sundays 
Moncton. Pires times daily 


EY 


Northeast Airlines (US. Corin L Mount Reval Hotel, Montreal. 


Quehier 
Operates à wien buly servi fene Bangor (Maine) to 

Moncton 
Northwest Airlines (US. Company), P006. Melityie Beilin, 


Winnipeg, Manitoba 
Operates a daily. service Irom Chirago to Winnipeg 


Trans-Canada Air Lines, 203, Portage Avenue, Winnipeg, 
Manitoba, 
President: H, J. Symington 
Routes 


Nt. Johns 
Halifax 
Montreal 


Monoton, "wee daily, 
Whivie daily 
Thrice daily, 


Gander- -Sydney 
Moneton— Montreal. 
Ottawa—Toronto, 


Toronto—London—Windsor, Twice daily. 

Toronto— Kapuskasing —Winnipeg. Daily. 

Toronto—North Bay —Kapuskasing —Winnipeg—Regina— 

Lethbridge—Vancouver—Vietorin. Twice daily, 

Lethbridge—Culgary— Edmonton. Thrice daily. 
ADMINISTRATION 


Civil flying in the Commonwealth and ‘Territories is subject. to 
segislative control by the Commonwealth Government. The 
administration of the Air Navigation Act and Regulations is a 
function of the Civil Aviation Department under the Minister 
for Air and Civil Aviation, Mr. A. S. Drakeford, The permanent 
head of the Department is the Director-General of Civil Aviation, 
Mr. D. MeVoy. Assistt Director General of Civil Aviation 
Mrs FE Johnston, 


A^ Bill to nationalise Australian Air 
Was passed in Angust, 145, 


transport companies 


ASSOCIATIONS 
The Royal Aeronautical Society, with which is incorporated the 
Institution of Aeronautical Engineers, Australasian Branch : 
“Science House," Gloucester and Essex Streets, Sydney. 
Honorary Secretary : P. H. Vyner, A.M.LAe. 
The Institution of Engineers, Australia, Aeronautical Branch, 
Sydney Division. Ailihwss: © Seienee House," Gloucester and 
Essex Streets, Sydney. 
A branch of the professional engineers’ society of Australia, 


The Institution of Automotive Engineers (Aust.). 
485, Bourke Street, Melbourne, C.1. 


Address : 


The Guild of Aeronautical Engineers. Address: Keaferd 
Street, Essendon North, Melbourne, W.0. 
The Australian Air League, Incorporated Aug. 1, 1934. 


League Headquarters : Sirius House, , Macquarie Place, 
Sydney, General Secretary: K. C, Cameron, Branches 
Victorian State Headquarters at. Melbourne and Queensland 
State Headquarters at Brisbane. 


The Australian Air League has a membership of over 12,000 
and has established 120 branches. On the Declaration of War 
on Sept. 3, 1939, the League placed the services of its organ- 
ization at the service of the Federal Government. In response 
to a suggestion made by the Air Council the League has 
established Preparatory Training Colleges in the three States 
in which it operates to give preliminary training to intending 
recruits for the R.A.A.F. The League is also contributing its 
services to the operations of the Australian Air Training Corps. 

The Model Aeronautical Association of Australia. 
c/o Box 2489MM,, G.P.O., Sydney. 
Annesley. 

The Australian Women's Flying Club. 
Street, Sydney, 

The Club gives training in the maintenance of airframes and 
aero-engines, such as DH., "Gipsy-Moths" and “Gipsy” 
engines, signalling and navigation, ambulance and first nid. 
motor tamsport, and vanteen eookery and stores, 


The Australian Flying Corps Association 
A body of men who served in the Australian Flying Services 
during the War, 1914-18. Branches in each State. 


The Australian Gliding Association, Address: 28, l'rínces 
Street, Footscray, Victoria. Secretary : R. Duckworth 


Address : 
Hon. Secretary: L. H. 


Address: 221, George 


RESEARCH ORGANIZATIONS 


Council for Scientiflo and Industrial Research, Aeronautica! 
Hesenreh Laboratory, Fishermen's Bend, Melbourne, S.C.8, 
Vietovia. Division of Forest Produets: Yarra Bank Road, 
Melbourne, SCA, Victorin 


Australlan Aeronautical Research Committee, Formed in 1941. 

Co-operation with the Aeronantical Research Committee in 

Great Britain ix one of the defined functions of the new 
Committee: 


FLYING CLUBS 
The Agreements between the Commonwealth Government and 
Approved Flying Clubs for subsidies expired on Dec. 31, 
, and all the seroplanes belonging to the clubs, with the 
exception of the Tasmanian Aero Club, Broken Hill Aero Club, 


Toronto—New York 
Montreal Prestwick 
then daily, 


Washington, ‘Thrice duily 
Thrive weekly until September 
(Lanenstriin lundplanex). 


United Air Lines (U.S. Company), 
Vancouver, B.C, 
Operates a daily serviee from Seattle to Vancouver, 


2a, West) Georgia Street, 


Western Air Lines (U.S. Company), Burbank, California, 
Operntes n daily service from Salt Lake City to Lethbridge, 


OTHER OPERATING COMPANIES 
The following operators, haying two or more aircraft, were 
variously engaged in flying instruction, passenger, freight, and 
express services, air photograph. Several are also operating 
training schools under the Commonwealth Joint Air Training 
Plan 
Austin Airways, 73, Adelnide Street W 


m 


Toronto, Ont, Charter 

ices from Sudbury, 'Pimagami, Gogama and Bixeotasing. 
servings Northeastern Ontario, 

Air Transport & Training Co., "l'oronto, Ont. Charter service 
from Island Airport, Toronto, and from North Bay. 


Algoma Air Transport, South Porcupine, Ont. Charter services 
from South Porcupine to Sudbury and Gogama. 


Aviation Service Corporation, 0, Front Street W., Toronto, Ont. 
Charter service from Barker Field. 


COMMONWEALTH OF AUSTRALIA 


and Whyalla Aero Club, were taken over and used by the 
Department of Air, together with the subsidized clubs and most 
of the private companies, for elementary flying training of Air 
Force personnel. By 1941 there was practically no Civil flying 
in Australia, with the exception of the airlines, and most of the 
former club and flying school instructors were Pilot Officers in 
the R.AVALP, 

The three flying clubs which were not included in the Air 
Force Scheme, because of their smallness and their comparative 
isolation, were given Departmental assistance from Jan, 1, 1:40, 
on the same basis as before the War. 

Since the end of the war the subsidy agreement has been 
renewed whereby the Government undertakes to subsidise two 
| Flying Clubs to the e nt of n maintenance grant 
50 hours flown by any one aeroplane up to 
n maximum of 200 hours n year for cach aeroplane. Tn addition 
n bonus of £50 will be paid to the Clubs for every pupil trained 
to 7A Bieenee standard from ab initio, together with a renewel 
honus of £10 for each 7A" licence renewed on Club airernft; 

The Subsidized Flying Clubs are : 
The Royal Victorian Aero Club, 

Essendon, Melbourne. 


The Royal Aero Club of New South Wales, Mascot Aerodrome, 
Sydney. 

The Royal Queensland Aero Club, Creck Street, Brisbane. 

The Royal Aero Club of South Australia, 112, g William Street, 
Adelaide. 

The Royal Aero Club of Western Australia, Inc., Government 
Aerodrome, Perth. 

The Tasmanian Aero Club, Box 107, P.O., Launceston, 

The Newcastle Aero Club, P.O. Box 4, Broadmeadow. 

The Spencer's Gulf Aero Club, Whyalla. 

The Broken Hill Aero Club, Broken Hill. 


Government Aerodrome, 


Unassisted Training Organizations 
Airwork Co., Brisbane. 
The Matheson Flying School, Goondiwindi, Queensland. 
Kingsford Smith Air Services Ltd., Sydney. 
Airflite Ltd., Sydney. 
The Macquarie Grove Flying School, Camden, N.S.W. 
The Canberra Aero Club, Canberra, A.C.T. 


The Australian National Airways Flying School, Melhourne. 
C. D. Pratt, Melbourne. 


Australian Flying Schools, 18-20, Pelican Street, Sydney. 


GLIDING CLUBS 

Although the Australian Government suspended the subsidy 
to gliding clubs on the outbreak of War gliding made rapid 
progress during 1940 and many new clubs were formed. "The 
Australian Distance Record for Gliders is 105 miles and the 
Duration Record just over 5 hours. 

There is a movement on foot in Australia to give gliding 
training for recruits to the R.A.A.F. as n preliminary to power 
training. 

Petrol rationing in Australia reduced by half the allowance 
made to many of the gliding clubs using the towed system of 
gliding and this seriously curtailed gliding activities, 

The position of the clubs continued to deteriorate during 1942. 
In view of the activities with gliders for war purposes, the 
Secretary of the Australian Gliding Association, Mr. R. 
Duckworth, made a plea towards the end of October, 1942, for 
assistance by the Government to the remaining glider clubs, but 
apparently without result, 


The Australian Air League in Victoria—Geelong Gliding Club. 
The New South Wales Gliding Association, 

The Gliding Club of Victoria, Melbourne, 

The Sydney University Glider Club, Sydney. 

The Waikerie Gliding Club, S.A. 


Fliers Ltd., Barker Airport, Toronto, Ont. 
serving Western Ontario. 


Charter. services 


Leavens Bros. Air Services, Fairbank, P.Q., Toronto, Ont 
Charter services serving Western Ontario 
Laurentian Air Services, 230, Queen Street, Ottawa, Ont 


Charter services from Ottawa to Ontario and Quebec and 
from Domaine d'Esterel 


Red Wing Flying Service, Whitby, Ont. Charter service from 
Whitby, Ont. ; in the Summer from Port Carling 


Savant Airways, Savant Lake, Ont. Charter services from 
Savant Lake to St, Anthony, Dawson—White, Savant- 
Sturgeon; Supreme from Savant Lake South, Central Pat 
and Pickle Crow North, all in Northern Ontario, 


MINING AND EXPLORATION 


The following aircraft operators are classified as Commercial 
Operating Companies, but their activities nre distinct from other 
commercial operators in that there is no direct revenue from the 
use of their aircraft. 
Brett-Trethewey Mines 

‘Toronto, Ont. 
Consolidated Mining & Smelting Co. of Canada Ltd., Trail, B.C 
Hollinger Consolidated Gold Mines, Timmins, Ont. 

McIntyre Porcupine Mines Ltd., Schumacher, Ont. 

Prospectors Airways Co, Ltd., 80, King Street W., Toronto, Ont. 

Springer, Sturgeon Gold Mines Ltd., 1213-320 Bay Street, Toronto, 
Ont, 


Ltd., 1320, Metropolitan Building, 


PUBLICATIONS 

lircraft. Founded 1918. Published monthly, price 1/- (Over 
sens subscription; 16/- p.n), hy United Presa Pty, Ltd 
Editorial Offices : 62-74, Flinders Street, Melbourne, Victoria 
London Ollice : 92, Fleet Street, E.C.4. 

The Air Log. Published monthly, price 0d. (Overseas Suh 
scription, British Possessions : 10/- p.a.), by the Proprietors, 
75, Pitt Street, Sydney, N.S.W. Edited by Norman J 
Tracy. Address: Box 2489 MM., G.P.O., Sydney, N.S.W. 


TRANSPORT COMPANIES 

Tn 1945, the Australian Government announced its intention 
to nationalise all internal inter-state airlines. The commercial 
airline operators which would have been affected by this action 
challenged the Commonwealth Government's right to implement 
the Australian Airlines Act to nationalise all interstate nirways 
before the High Court of Australia, The Court ruled that 
the Airways Act was ultra vires of the Constitution and therefore 
invalid. 

In retaliation the Commonwealth Government proposes to 
establish in 1946 an Australian Airlines Commission to operate 
Government owned inter-state airlines in competition with the 
privately-owned companies. At the same time the Govern 
ment is expected to withdraw mail contracts from private 
contractors, to withdraw all subsidies on such routes and to 
impose higher charges for the uso of nerodromes, 
meteorologien! faeilitios, 
nircraft. 
permit, 

The domestic Air ‘Transport Companies and their serviees à 
at January 1, 1044, were + 


Aircraft Pty. Ltd., 63, Eagle Street, Brisbane. 
Routes :— 
Brisbane — Maryborough* 


radio an 
‘The Government. may alse rall inal 
lonned to the airlines or bonght ander Goverment 


~ Bundaberg* 


Rockhampton 


— Thangool — Monto — Mundubbera* — Kingaroy — 
Brisbane, Weekly (one direction only). 

Brisbane—Kingaroy. Five times weekly. 

Brisbane — Kingaroy — Mundubbera** — Monto — 
Cracow*— Thangool.* Weekly. 

Brisbane—Maryborough—Bundaberg*. "Twice weekly. 


Aircraft used :—D.H. 84, Waco and 
*Optional call. 
northbound, 


A. Eagle, 
**Optional call southhound, regular call 


Airlines of Australia, Ltd. 
This Company was absorbed by Australian. National Ai- 
ways Ply. Ltd, on January 1, 1943. 


Airlines (W.A.) Ltd., C.M.L. Buildings, St. George's Terrace, 
Perth. 


Routes :— 
Perth—Rottnest Island. Twice weekly. 
Perth Norseman Kalgoorlie Leonora — Lawlers 


Agnew — Mt,Sir Samuel — Wiluna — Meekatharra — 
Nannine—Reedy—Cue—Mt. Magnet—Perth. Weekly. 
Perth—Ravensthorpe*—Esperance*—Norseman, Weekly 
Aircraft used ;—Monospar S.T.11 and D.H. 90, 

*Optional call. 


Ansett Airways Ltd. 
Routes :— 
Melbourne—Hamilton. Daily except Sunday. 
Aircraft used :—Lockheed Electra. 


Aerodrome : Essendon, Melbourne. 


Australian National Airways Pty. Ltd, 390, Flinders Street: 
Melbourne. 
Routes :— 


Sydney—Melbourne. Thrice daily, 


Sydney—Canberra*—Melbourne, Daily. 

Sydney — Wagga — Narrandera — Mildura —- Adelaide 
Daily on weekdays. 

Sydney—Brisbane, Twice daily, 

Brisbane — Rockhampton Mackay Townsville 
Daily. 

Townsville—Innisfail#*—Caims. Twice daily, 

Cairns—Cooktown, Weekly. 


Cairns—Cooktown —Coen—TIron Range, Weekly. 
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Cairns—Cooktown—Coen—Portland Roads (for Tron 
Range)—Horn Island (for Thursday Island). "Twice 
weekly. 

Cairns — Abingdon — Forest Home — Craydon — Miranda* 
Normanton. Weekly. : 

Normanton Galbraith — Inkerman — Mitchell River — 
Rutland Plains — Koolatah — Dunbar — Vanrook — 


Miranda*— Normanton (one direction only) weekly. 
Normanton — Inverleigh — Augustus Downs* — Burketown 


Normanton (one direction only). Weekly. 
Melbourne — Adelaide — Ceduna Forrest — Kalgoorlie — 


Perth. Six times weekly. 


Melbourne Launceston, "Pwiee daily (weekdays) once 
(Sunday). 

Melbourne LAunceston- Hobart. Daily. 

Melbourne — Kerang Mildura — Broken Hill... Daily 
exeept Sunday. 

Melbourne King Island — Smithton —— Wynyard — 


Jawmeeston Flinders Ishiund, 
Aiveraft used: Lockheed 14, 
D.H. S9, Stinson Model A, Short $ 
( 
ehar 


‘Thrice week] 


and DC- 3 
3 flving-boat and Douglas 
Of the total fleet of 25, 16 iireraft. were on loan and 
or from the Government, RAAF, and U.N, Army. 
Optional eall. ** Or nily only. 
The Company absorbod Airlines of Australia, Ltl. on 
Jannary |, 1942. 


Butler Air Transport Co., Kingsford. Smith Aerodrome, Mascot, 
Sydney. 
Routes :— 

Sydney — Mendooran — Tooraweenah 


Coonamble 
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Adelnide-—Renmark—Hroken. Hill. Fonr times weekly. 
\dlelaide—Kingscote, Ten times weekly. 

Adelmde— Port Lincoln, Nine times w y. 

Adelaide —Cowell—Cleve— Adelaide (one direction only). 


Four times weekly. 
AMlelaide—Whyalla, Daily eseept Sunday. 
Adehide—'ort Pirie—Whyalla—Adelaide, 
Sunday. 
Port Pirie—Whyalla, Twice daily except Sunday. 
Aircraft used :—Lockheed 10A and 14, D.H. 89 and Short 
“Seion.” 
*Optional call Southbound, no call northbound, 


Duily except 


Macrobertson-Miller Aviation Co. 
St. George's Terrace, Perth. 
Routes .— 


Ltd., Pastoral House, 156, 


Perth — Geraldton — Carnarvon — Onslow — Rochourne 
Whim Creek*— Port Hedland. Weekly. 

Terth — Geraldton — Carnarvon — Onslow — Rochourne — 
Whim Creek — Port Hedland — Broome — Derby — 
Noonkanbah — Fitzroy — Hall's Creek -— Ord River 
Wyndham. Weekly. 


Perth — Geraldton — Carnarvon — Onslow 
Whim Creek*—Port Hedland— Broome 
kanbnh—Fitzroy—Hall's Creek—Wave 
River Downs—Katherinc, Weekly. 

Aireraft used Lockheed 10A, 

*Optional call. 


Woebourne — 
Derby. Noon- 
Hill -Victorin 


Qantas Empire Airways, Shell House, Carrington Street, Sydney. 


* Bourke—Cunnamulla—Charleville. Twice weekly. 
Sydney—Moruya*—Bega. Daily except Sunday. 
Aircraft used :—de Havilland D.H.84 and Monospar S.T.12, 

* Optional eall. 


Connellan Airways, c/o C. B. 
Melbourne. 
Routes :— 

Alice Springs — Mt. Doreen — The Granites —Tanami — 
Gordon Downs—Nicholson—Ord River*—Wyndham* 
Denham Rv Argyle* Inveray** Waterloo 
Limbunya—Wave Hill—Victoria River Downs —Kath- 
erine, Fortnightly. 

Victoria: River. Downs- Ti 


Cantwell, 422, Collins Street, 


ber Creek—Auvergne—Nowry 


Ivanhoe -Carlton Wyndham, Fortnightly 
Mice Springs” Hernmnsburg Tempe Downs—Kulgera— 
Mt. bwin Rulea Evldunda-—Aliee Springs (one 
direction only). Monthly 
Aireraft used o Pereival “uL” 


*Northbound only. **Southbound only. 


Guinea Airways Ltd. Adastral Chambers, 16, Currie Street, 
Adelaide. 
Routes :— 

Adelaide—Mt. Eba*—Oodnadatta—Alice Springs—Tennent. 
Creek— Daly Waters—Katherine— Batchelor (for Darwin). 
Thirteen times fortnightly. 

Adelaide—Renmark. ‘Twice weekly. 


ADMINISTRATION 

On the Ist April, 1937, an Air Department was established in 
New Zealand to co-ordinate and administer all matters concerning 
Civil and Military Aviation. The responsible Minister is the 
Hon, F, Jones, Minister of Defence. 

The New Zealand Government has announced its intention 
to nationalise civil aviation and to form n single company to 
operate its air routes. 


ASSOCIATIONS 

The Royal New Zealand Aero Club, Inc. President: R. I, M. 

Sutherland. Secretary: T. G. Hull, Box 1527, Wellington 
The objects of the Club are to co-ordinate the efforts of the 

provincial flying clubs officially recognised by the Government 
and to foster the development of commercial aviation. It is 
nlliliated with the Royal Aero Club. 

The Guild of Air Pilots, Registrar: (1. H. Spence, P.O. Box 11, 
Wellington. 

The Guild of Aeronautical Engineers. 
PO. Box 11, Wellington. 


Registrar: G, H, Spence, 


PUBLICATION 
Whiter Aviation. Published monthly, prire 1/7. by Whites 
Aviation, Ltd, CPO. Box 2040, Auckland, Represented 


in United Kingdom by Norman Representation Service, 


VAM, Fleet Street, London, EC. 
Wings, The offical organ of the Royal New Zealand A 
Club, Ine, Published monthly. Address: Box 


Price ; di, 


TRANSPORT COMPANIES 
Tasman Empire Airways Ltd, Head Office: Wellington, 
Capital : £500,000. Subscribers are Union Airways of New 
Zealand, Ltd., 39 per cent, as representing New Zealand ; 


Hritish Overseas Airways Corpn., 38 per cent, as representing 
the United Kingdom; and Qantas-Empire Airways, Ltd., 
25 per cent, as representing Australia 

Union Airways of New Zeuland, Ltd. are Managing Agenta 
in New Zealand, and Qantas- Empire Airways, Ltd. are the 

Principal Agents in. Australia. 

The Company operates n thrice weekly air mail and passenger 
service between Auckland and Sydney with two Short “Empire” 
!ying-bonts Aotearoa and Awarua. Between April 30, 1940 and 
April, 1945 these two flying-boats carried n total of 14,809 pass. 


Wellington. per annum 


Routes : 

Sydney—(Crent — Britain 
castrian —Jnndplines, 
Oversens Airways. 

Perth—Ceylon. Four times weekly. 
and Catalina flying-boats). 


(Hurn). 
Operated 


Twice 
jointly 


weekly. 
with 


Lan- 
British 


(Liberator hndplanes 


Brisbane — Roma — Blackall* — Longreach — Winton* 
Cloncurry — Mt. Isa*** — Camooweal — Alexandrian — 
Brunette Downs — Anthony's Lagoon — Newcastle 
Waters—Daly Waters—Darwin. Five times weekly. 

Cloncurry — Canobie** — Wandoola** — Milgarra** — 
Normanton, Weekly. 

Sydney—Brisbane—Gladstone—Townsville. Daily. 

Sydney Brisbane Gladstonet Townsvillet 
Karumbat—Groote Eylandtt— Darwin. Weekly. 


Sydney—New Guinea—Papun, Twice weekly. (Dakota 
landplanes). Formerly operated by W.R. Carpenter 
Airlines, which company was absorbed by Qantas in 1944, 

Aireraft used :—Laneastrian, Liberator, Dakota, Lockheed 

10A, D.H.83 and D.H,SG lundplanes, Short: 3 and N. 

flying-hoats, 3 Lockheed. Lodestars are usod for 

operated on behalf of the U.S, Army Air Forces, 
*Weekly only. **Optional call. "wien weekly only, 
+Vuel stop. PIS 


son n 


INTERNATIONAL SERVICES 
Tasman Empire Airways (See “New Zealand") operates a 
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engers, 601,089 Ibs. mail and 2 366 Ibs. freight and made 1,000 
crossings of the Tasman Sea without injury or loss, 


Air Travel (N.Z.) Ltd, Headquarters 
Address: P.O. Box 55, Hokitika, 
Routes : 

Hokitika —Waiho (for Franz Josef) —Weheka— Bruce Bay— 
Haast — Okuru (Upper) — Okuru (Mussel Point) — 
Jackson's Bay. Weekly, 

Hokitika- Waiho (for Franz Josef)—Weheka, 
weekly, 

Grey mouth—Hokitika—Waiho (for Franz Josef)—Weheka, 
Four times weekly. 

Aircraft used :—de Havilland D.H.83 and D.H.90. 


Cook Strait Airways Ltd. Head Office ; Nelson. 
Routes ;— 
Blenheim— Wellington. Eight times weekly, 
Wellington—Nelson—West Port—Greymouth — Hokitika, 
Daily except Sunday, 


Union Airways of New Zealand Ltd. Head Office; 30, Custom 
Mouse Quay, Wellington, Directors; Mr. J. N, Greenland, 
Mr. €, G6, White, Sir A. F, Roberts, K.B.E., Mr. Walter Green. 


Hokitika Aerodrome, 


Light times 


Manager: F, Maurice Clarke, Chief Engineer: Mr, Ly 
Mangham, 
Rontes :— 

MiekInnd- -Palinerston— North -Wellington, Rix times 


weekly. 
Wollington 
return, 
Wellington Christchurch., Five — times 
service commenced in December, 1043). 
Aircraft used ;—Lockheed Lodestar and Electra, 


Christehurch— Dunedin, Five. times weekly 


weekly. (This 


LIGHT AEROPLANE CLUBS 


All private flying ceased in the Dominion on the outbreak of 
War, the Government taking over the majority of the aireratt 
and stafi from all active Flying Clubs for incorporation in the 
training organization of the Royal New Zealand Air Borer, M 
the sume time the payinent due by the Government was allowed 
to stand over free of interest, and the machines will be replieed 
after the War. ‘Che following is a list of Clubs alliliated to the 
Royal New Zealand Aero Club, Ine. — 


weekly service between Sydney and Auckland, New Zealand, 
with two Short “Empire” flying-honts, 


THE AIR AMBULANCE SERVICE 

Air Ambulance Services were first established in Australia in 
1928 when an agreement was entered into between the Queens- 
land and Northern Territory Aerial Services Ltd. (now Qantas 
Empire Airways) and the Australian Inland Mission, The 
Company provided the aircraft and pilot and the Mission 
Authorities the doctor. The base of the operations at that time 
was Cloncurry and flights were made to outback centres in 
Western and Northern Queensland. 

‘The value of the scheme was readily apparent and has resulted 
in the establishment of other such centres to serve the sparsely 
populated parts of the Commonwealth not readily accessible by 
other means of transport. Considerable impetus to the efficiency 
of the Air Ambulance Service in ameliorating the hardships of 
settlers in the "outbaek" was given by the introduction of a 
system of wireless communication by means of pedal trans- 
receivers. The simplicity of these small wireless units contributed 
largely to their value, power being supplied by a dynamo 
operated by bicycle pedals and morse messages may be trans- 
mitted by manipulating an automatic keyboard transmitter 
similar to a typewriter. 

Air Ambulance Services, popularly known as the “Flying 
Doctor’ services, were established at the following centres :— 
Cloncurry, Port Hedland, Wyndham, Kalgoorlie, Broken Hill, 
Alice Springs. These services were operated by the Australian 
Verinl Medical Services, A ‘Flying Doctor” service also operated 
from Katherine and was controlled by the Department of Health. 

The Government recognized the national importance of the 
scheme in making accessible medical aid to outback settlers and 
an annual grant of £5,000 (later increased to £7,500) per annum 
was provided for maintenance and extension of Air Ambulance 
Services. This grant was administered by the Health, Post- 
master-General's and Civil Aviation Departments, 

A system whereby daily weather reports were transmitted 
from outposts to the bases was introduced in 1939. These 
reports were forwarded to the nenrest meteorological or air 
service station, At the beginning of the War these reports were 
stopped but they have since been resumed. 

The first medical flight from Wyndham was made in August, 
1935, and the hundredth on Mar. 9, 1940. These flights 
covered 35,500 miles, the longest being more than 820 miles. 
Of the 100 trips, 48 covered an average of 520 miles. 

‘The estimated cost of maintaining the six Flying Doctor Bases 

for the year ending June 30, 1941, was £22,000. 
Although no recent details have been released it is known that 
tho “Flying Doctor" services increased during 1043 and have 
proved af great value to the community in the remote inland 
rens. 


AERODROMES AND LANDING GROUNDS 


No details can be given of aerodromes, since they are under 
military control. Many new aerodromes were constructed in 
1942 and the total number in use is now over 500. 


President: T. C, A. 


The Wellington Aero Club, Wellington. 
Hislop. Secretary; E. W. Annand, 

The Auckland Aero Club, Auckland, President : 
Secretary : L. W. Swan. 


F. B. Cadman, 


The Middle Districts Aero Club, Palmerston North. President : 
P. K. Fowler, Secretary: K. G. Chamberlain, 
The Wairarapa and Ruahine Aero Club, Masterton. President 


A. McDonald. Secretaries: Dunderdale and Gray 

The Hawke’s Bay and East Coast Aero Club, 
President: P, Barker, Secretary: R. D. Brown. 

The Marlborough Aero Club, Blenheim. President: A 
Macnab. Secretary: E, J. Brammall, 


The Otago Aero Club, Dunedin. President 


Hastings. 


A. 


J. J. Marlow. 


Secretary : R. J. Cook. 

The Southland Aero Club, Invercargill. President: A, E. W. 
McDonald, Secretary: J. E. Cuthill, 

Tho West Coast United Aero Club, Greymouth. President : 


D. F, Gemmill, Secretary: H. J. Wicks, 

The Waikato Aero Club, Hamilton. President: T. 
Secretary: T, A. Ewan. 
The Canterbury Aero Club. 
Scoretary: P, R. Climie, 
The Wanganui Aero Club, Wanganui, 

Seeretary : S. R. MeCallum, 
The New Plymouth Aero Club, New Plymouth, 
M. Moss. Secretary: W, G. Watts. 


G, Mullan. 


President: Nir Bruce. Stewart. 


President : A, S. Burgess, 


President: L, 


RADIO SERVICES 


The installation of additional navigational aids at aeradio 
stations has proceeded steadily and during the year D/F. 
stations have been established at New Plymouth, Blenheim, 
Hokitika, Harewood and Taieri, Action has also been taken 
to allow for the remote control of transmission from separately 
situated receiving stations at these places. The New Plymouth 
D/P. station, in addition to its use for internal services, is 
utilised for taking bearings on "lrans-Tasman flying-boats 
when approaching the New Zealand coast. 

The aeradio stations, when required, are co-operating in the 
operations of the Royal New Zealand Air Force. 

‘The aeradio station at Musick Point is now in full operation. 
This station maintains regular point-to-point services with the 
air terminal at Rose Bay, Sydney, and with flying-boats crossing 
the Tasman Sea. 


———————————————————————————————————————————D 
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THE WORLD'S CIVIL AVIATION 


AERODROMES AND LANDING GROUNDS 


During the past year, the construction and maintenance of 
civil acrodromes was largely confined to the extension and 
improvement of those civil acrodromes and landing grounds 
which might be used by the Air Force for training and operations. 


ADMINISTRATION 

Civil Aviation is controlled by the Directorate of Civil Aviation, 
acting under the Minister of Defence, The Directorate is 
situated at Room 176, Defence H.Q., Potgeiter Street, Pretoria. 

Proclamation No. 123 of 1940, gazetted on June 15, 1940, 
provided for the suspension of all Civil Aviation activities in the 
Jnion and the Mandated Territory of South-West Africa. 
Aircraft exempted from this prohibition were those in the service 
of the Union Defence Department, those owned by clubs or 
schools, ete., which were training pilots on behalf of the Union 
Forces; aircraft owned by the British Overseas Airways 
Corporation and Southern Rhodesian Air Services while on 
approved scheduled services; and any other aircraft to whieh 
the Secretary for Defence had granted special exemption 


PUBLICATIONS 
Wings. ‘The official magazine of the South African Air 
Published by Wings, London House, 21, Loveday St 
Johannesburg, Price Gd, monthly. Editor: W, T. H, B. 
Lethbridge. 


The Fly Paper. Published by Aviation Publications Ltd., 
P.O. Box 7105, Johannesburg. After the July, 1040, issue 
publication was suspended for so long as the Unin brn- 
ment's ban lasts on civil flying. 


TRANSPORT COMPANIES 
South African Airways (S.A.R. & H.) 

Headquarters: (Germiston Airport, Johannesburg. General 
Manager: Brigadier Holthouse (temporarily on overseas service 
as South African Military Attacho, Washington), Acting General 
Manager = Colonel Leverton, 

South African Airways curtailed its commercial operations 
in September, 1939, when its 18 Junkers Ju Ss were con- 
verted for military service. Later its 11 Junkers Ju 3 
were formed into n Bomber 'l'ransport. Brigade and, with the 
Ju 86's, formed part of the S.A.A.F. unit whieh participated 
in the Abyssinian campaign, In June, 1940, SAA. ceased 
all civil operations. In 1941, 28 Lockheed Lodestars, which 
had been ordered in 1940, were incorporated in the SAA 
and, together witli the Ju 02, were used on military transport 
services throughout Afric 


ADMINISTRATION 

The Department, of Industry and Commerce is responsible for 
the control of Civil Aviation in Eire, ond the administration is 
carried out by the Transport and Marine Branch of the Depart- 
ment of Industry and Commerce, Kildare Street, Dublin, The 
International Convention on Aerial Navigation is implemented 
hy the Air Navigation and Transport Act, 1936. Matters relating 
to the control of Civil Flying are dealt with in the Air Navigation 
(General) Regulations, 1930, as amended by the Air Navigation 
(Amendment) Regulations of 1934, 1940 and 1943; in the Ai 
Navigation (Investigation of Accidents) Regulations, 14 
(amended 1943) and in The Emergency Powers (Air Navigation 
Restriction) Orders Nos. 1-8. 


"n 


TECHNICAL AND RESEARCH ESTABLISHMENT 
All technical work is undertaken by the Department of 
Defence, Air Corps, at Baldonnel Aerodrome, which is under the 
control of Officer Commanding, Air Corps, Baldonnel Aerodrome. 


ASSOCIATION 
Trish Aviation Club. Address: 20, Abbey Buildings, Middle 
Abbey Street, Dublin. 

The Executive Committee for 1943-44 :—Mr. 
thaigh, President ; Mr. C. F. Bruton, Hon. Sec. 
Carrol, Hon. Treas. ; Denis M. Greene, Asst. Hon. Sec 
Grainne Scannell, Asst. Hon. Treas, ; Committee Members 

MeGovern, A. Lokko, W. Phillpots and P. Flynn. 
ub was formed in 1933 as the National Irish Junior 
Aviation Club with the promotion of aviation amongst minors 
ns its main object. The Club is interested in all branches of 
aviation and is now open to everyone, but its activities nt 
present are confined to model aeronautics and lectures for 
members, schools, associations and other bodies, 


OPERATING COMPANIES 
Aer Lingus Teorant , Upper O'Connell Street, Dublin, 
Chairnan : John Leydon. 


Although much of the work done was primarily of defence 
importance, the benefit of all these improvements will be 
available to civil aviation after the War. An extensive 
programme of improvement was commenced and is in progress 
on all iraportant aerodromes. 


THE UNION OF SOUTH AFRICA 


(Die Unie van Suidafrika) 


In January, 1044, Colonel Leverton, who tad commanded 
the Bomber Transport Brigade, resumed his. aetivities ns 
Acting Manager of South Arienn Airways ind ten Lodesturs 
Were eventually made available for à resumption of scheduled 
aur services on December 1, 44 

Rontes 

Johannesburg (Germiston) Capetown, via 

Bloemfontein on alternate days, 

Johannesburg Capetown, vin Durban, Port Elisabeth and 

Bast Lond Eleven times weekly. 

Johannesburg—Enst London, vin Durban. 

Johunnesburg—Durban, Four times week}; 

Johannesbiirg—Salisbury (Rhodesia), Weekly. 

Johannesburg— Port Elisabeth, via Bloemfontein, Weekly. 

Johannesburg—Hurn (U.K.), via Nairobi, Khartourn, 

Cairo and Malta. ("Springbok" Service in pool with 
BOAC.) Weekly 


British Overseas Alrways Corporation 
Headquarters South African Region: Devonshire 
Vietoria Embunkment, P.O, Box. #36, Durban. 

The Empire flying-boat headquarters are now established 
at Durban, where all maintenance work is undertaken. 

The Empire service, known as the "Horseshoe" route, 
continued in. operation throughout 1944, from Durban to 
Calcutta on a twice-weekly basis, with stops at Lorenço 
Marques, Beira, Mozambique, Lindi, Dar-es-Salaam, Mombasa, 
Kisumu, Port Bell, Laropi, Malakal, Khartoum, Wadi Halfa, 
Cure, Kallia, Habbaniyah, Basra, Bahrein, Dubai, Djwani, 
Karachi, Raj Samand, Gwahor, Allahabad, 

In order to cater for Johannesburg passengers n twice- 
weekly service i8 now in operation between Valbank Dam 
(Durban) and Johannesburg. 

‘The dnm is situated seventy miles from Johannesburg and 
the company operate a training school there for First Officers 
under the supervision of Capt. M. Gurney, 


S.A.B.E.N.A. 

This Belgian airline is operating a fortnightly service from 
Stanleyville to Capetown via Kindu, Manono, Elizabethville, 
Ndola, Lusaka, Bulawayo, Johannesburg, Bloemfontein and 
Beaufort West. 


Kimberley or 


Thrice weekly. 


Court, 


Formed early in 1936. This was the first Air Transport 
Company to be established in Ireland for the operation of 
regular services. 

‘wo services per day are operated on week-days between 
Dublin and Liverpool. ‘These services are operated in pool 
with West Coast Air Services Ltd., each Company operating 
one return service daily. Aer Lingus Teoranta uses a Douglas 
DC-3 and a D.H.86, and West Coast Air Services a D.H.8U. 
A Dublin—Croydon service was re-opened on November 9, 

1945, and is operated with DC-3 wirliners daily except Sundays. 

"The following are the combined statistics of Aer Lingus 

Teoranta and West Coast Air Services for 1942 and 1943 ;— 


Aircraft No. of 
Year Miles Flown Passengers Freight (lbs.) 
1942 198,181 10,727 36,335, 
194: 193,481 11,585 41,096 


Aer Rianta Teoranta, 39, Upper O'Connell Street, Dublin, 
Chairman : John Leydon, 


This Company was formed in April, 1937, under the 
provisions of Part VIII of the Air Navigation and Transport 
Act, 1936, with a registered capital of £500,000, in 500,000 
shares of £1 each. The Company, directly or through 
subsidiaries, will represent Ireland's interest in. air service 
between Ireland. and other countries, "The Company. ix alo 
entrusted with the operation of all internal services. 


AERODROMES 


DunriN Armomr, Collinstown. 5¢ miles N. of Dubli 
Customs Airport. All facilities including — night-landing 
equipment. W/T. and D/F. The aerodrome, which is 
managed on behalf of the Department of Industry and 
Commerce by Aer Rianta Teoranta, is not open for public use. 
Applications to use it should be addressed to the Secretary, 
Aer Rianta Teoranta, 30, Upper O'Connell Street, Dublin. 


or details regarding acrodromes re 
The Air Pilo 
Branch), ? 


ence should be made t) 
issued by the Air Department (Civil Aviation 
ew Zealand. 


Southern Rhodesian Air Services 
This Government concern operates m service between 
Salisbury, Bulawayo and Johannesburg three times weekly 


FLYING CLUBS AND SCHOOLS 
Most of the private flying training schoola and flying clubs in 
the Union have been chosen by the Government to train pupils 
for the South African Air Force. Training is concentrated at 
four inland centres and equipment from other parts of the 
country has been transferred to these instructional centres. 


AERODROMES 
The Railway Administration is undertaking the construction 
of three large civil airports in the Union, to serve Johannesnury, 


Durban and Capetown. 


Tho Union's permanent international nirport w ill be establish 
at Kempton Park, between. Gormiston and Pretoria amd abun 
13 miles from tho inin railway station ab Johannesdin W 
will cover an area of more thin 6,000 acres and. provide thro 
runways, cach 66 yards wide. ‘The main runways will be 3,500 
yards long, the others 2,750 yards, all built in concrete for nero 
planes of up to 150 tons. 

The airport. will become the Union's terminal point for aero 
planes bringing passengers, mails, and merchandise from all 
parts of the world, Such aeroplanes will be permitted to land 
and depart only at this airport in the Union, unless arrangements 
are made for them to touch down at other points. 

Meanwhile a provisional airport. is in preparation at Palmict 
fontein, south of Johannesburg. This haa an ares of 700 nero, 
With a runway of 1,000 yards, anil wis expected to be completed 
in the Summer of 1945. 


‘The Durban Airport will be built just north of Isipingo, while 
the Capetown Airport will be 5 miles W. of Bellville and 11} 
miles by road from the centre of the city. 


The Railway estimates include a sum of £3,130,000 for 
expenditure on the three main civil airports for the Union, 
of which £500,000 is being spent in tho current financial year. 


BALDONNEL, 
Dublin. 
Corps. 
repairs, 


Clondalkin, Co. Dublin. 7} miles W.S.W. of 
Military aerodrome, controlled by the Army Air 
Army Air Corps repair shop available for emergency 


SnaNNON Airvorr (Foynes). Flying-boat base 24 miles West 
of Limerick. ‘This base, which is under the control of the 
Minister for Industry and Commerce, is of à temporary 
character aml is at present. being used for the operation of 
trans-Atlantic civil air services by the British Overseas Air 
ways Corpn., Pan American Airways and American Export 
Airlines, pending the completion of a combined flying-boat 
and landplane airport now under construction at. Rineanna 
some 8 miles East of Foynes. The airport is not open to 
publie use, and applications to use it should be addressed 
to the Secretary, Department of Industry and Commerce 
Transport and Marine Branch, Kir Street, Dublin. 
Customs, Air ‘Trafic Control, WAP, DOR. Meteorolog 
and night landing facilities are available, No hang 
repair facilities, 


Suannon AimronT (Rineanna). Proposed combined landplane 
and flying-boat base approximately 15 miles West of Limorick 
‘The airport is at present in use for landplane services eon 
necting with flying-bout operations from Foynes, and bas 
also been used for a Dubhin—Limerick service. The lying 
boat base has not yet been completed. A temporary Terminal 
Building is available and Customs, Air Trafic Control, Radio 
and Meteorological services are provided. The Airport i 
not at present open to public use and applications to use it 
should be addressed to the Secretary, Department of Industry 
and Commerce, Kildare Street, Dublin. Concrete runways 
nro at present of lengths adequate to meet present demands 
but are being extended. The flying-boat anchorage within 
the embankments will be 2,000 ft. in diameter. 


ADMINISTRATION 


Civil Aviation in Chile ix under the control of the Dirreecion 
de Aeronáutica, whieh is itself under the direction of the High 
Command of the Air Force, 


Director of Aeronautics ; Commander Carlos Montecino A 


Club Aéreo de Chile, Casilla 913, Santiago, 


CHILE 


(The Chilean Republic Republica de Chile) 
ASSOCIATIONS 


Aerodrome : 
Cerrillos.’ ‘The Club Aéreo de Chile's property on the airport 
includes a comfortable club house, good tennis courts and 
sports grounds. The Club receives a subsidy from the 
Government of one Chilean peso for every gross metric ton of 


merchandise imported into Chile, 509, of this subsidy 1 
distributed: proportionately among the altiliated: aero olubs 


PUBLICATION 
Chile Aéreo.  Ollieial publication of the Club. Adwo de Chile 
Published monthly at the Club's Headquarters, Cwsilla 9. 
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Santiago. and distributed free of charge among members, 
Price to the public $2.0 per copy 

te dir Porce Review. Edited and published by the General 
Staff of the Chilean Air Force and published every three 


months, 
TRANSPORT COMPANIES 
Linea Aerea Nacional (National Air Line), Terminal Airport : 
Santiago (Los Cerillos) 
Director: Juan del Villar, 
The Company receives a Government subsidy which is 
based on gross weight of imports at the rate of nine Chilean 
pesos per metric ton, 
This airline, which is usually known as the “LAN,” began 
operations in 1930 with a service from Santiago, north and 
later ith, along the coastline of Chile. The Company is 
partly owned by the Chilean Government, and its operations 
contined to Chile, although it still considers the possibility 
of extending its radius of operation to Lima, La Paz and 
Buenos Aires, 
The principal routes flown are :— 

Santiago — Ovalle — Vallenar — La Serena — Copiapo 

‘Antofagasta, Daily both ways except Sundays, 
Antofagasta— Tocopilla—Iquiqui—Arica. Alternate days 

both ways except Sundays 
Santiago — Chillan — Concepcion — Tumeco 


- Puerto 


Montt. Unscheduled infrequent service. 
Aircraft : Six Lockheed "Electra" and “Lodestar.” 


Pan American Grace Airways, Inc. (Panagra), Santiago. 
Operates through Chile under a concession granted by the 
Government. Services pass through Santiago northward to 
Antofagasta, Arica and on to the United States five times 
weekly, and southwards to Buenos Aires five times weekly. 
Sociedade Aerea Cruzeiro do Sul (see under Brazil). 
Headquarters: Rio de Janeiro, Brazil. 
Operates mail and passenger service between Santiago and 
Rio de Janeiro twice weekly both ways, using Junkers Ju.52 
aircraft. 


FLYING CLUBS 

Aero Clubs are established (December, 1943) at the following 
centres, 

Arica, Chillan, Copiapó, Lauraro, San Felipe, Osorno, Santiago, 
Castro, Curico, Cauquenes, Antofagasta, Angol, Ovalle, Valdivia, 
Valparaiso, Ancud. San Fernando, Porvenir, Iquique, Concepción, 
La Serena, Temuco, Los Andes, Puerto Montt, Rancagua, 
Punta. Arenas, Talca. 

Intil the war, flying training was given on de Havilland 
"Gipsy-Moth" and Avro aircraft. 

In August, 1941, a well planned campaign sponsored by the 
President of the Republic was conducted to raise funds for the 
purchase of further training aireraft to be allotted to the Clubs, 
As n result ten Aeronca aircraft were distributed to various 
clubs during 1943. They were the first of thirty trainers to be 
purchased in the U.S Of these ten, the Club Aéreo de Chile 
and the University Aviation Club received two each, the others 
being distributed to clubs at Valparaiso, San Felipe, Los Andes, 
Chillan, Temuco and Puerto Montt. 


AERODROMES 

SawTIAGO (Los Cerillos). Lat. 3313/85, Long. 70°43 W, Mt. 
»m. Principal Customs Airport of Chile. Terminal of the 

Linea Aeren Nacional. R/T. 

night-flying faciliti 
Anica (El Moro). Lat. 18°28’S, Long. 70°20°W. Alt, 90 m. 

Principal Customs Airport in the north, Completely equipped. 

R/T. and night-flying facilities. 

‘The following aerodromes are available for civil flying :— 


Completely equipped, nnd 


Iqviqui. 10 km. S.E. of town. Lat. 20°14’S. Long. 70°07’'W. 
Alt. 350 m. 

Tocori.rA (Barilles). Lat. 22°06’S. Long. 70°05’W. Alt. 
1,000 m. 

Marta ELENA. Lat, 22*13'8. Long. 69°43’W. Alt. 1.250 m. 

Cartama. Lat, 22*27'8. Long. 68°56’W. Alt. 2,260 m. 


CHINA, COLOMBIA 


ANTOFAGASTA of town. Lat. 


230425. 


(Portezucla). 14 km. 8 
Long. 70^17^W. Alt, 400 m. 
Tarrat. Lat. 2525/8. Long. 70°35'W. Alt, 20 m. 
CuaRAmaL, Lat. 20?21'8. Long. 70°42'W. Alt. 20 m. 
Puknrto Hunpipo. Lat. 26°23’S. Long. 70°03’W. Alt, 790 m. 
Corraró, On the S.E. outskirts. Lat.27?21'8. Long, 70?22'W, 
Alt. 370 m. 
VALLENAm. Lat. 28734'S. 
OvanLE. 9 km. N.E. of the town. 
71*10"W. Alt. 250 m. 
Curico. Lat, 34^58/8. 


Alt. 40 
30°33" 


Long. 70*48'W. 
Lat. 


n. 


` Long. 


Long. 71°14’W. Alt. 211 m. 
Tarca. Lat. 24'8. Long. 71*40^W. Alt. 107 m. 
Crta (San Ramon). 6 km. N.E. of the town. Lat. 367338. 

Long. 72*03^W. Alt. 114 m. 
CowNcEPCIÓN. Lat. 36°49’S. Long. 73°03’W. 
Temuco (Maquehua). 5 km. E. of the town. 

Long. 72*44^W. Alt. 75 m. 

Osorno. Lat. 40°35 Long. 73°09°W. Alt. 
Puerto Moxrr (Chami: 8 km. S.S.E. of town, 
Long. 72°57’W, Alt, 5 m. 
Punta Arenas. Lat. 53°09'S. 

La SERENA. 
Er BELLOTO. 
Los ANGELES. 
VALDIVIA. 
ANCUD. 
CASTRO. 

Emergency Landing Grounds are situated at the following 
places ;—ZAPIGA, La PALMA, BAQUEDANO, CATALINA, 
POTREIL CARRERA. PINTO, ALGARRONAL, CHANAR, COQUIMBO 
(Cerillos), COMBARUALA, 'TILAMA, PARRAL, TRAIGUEN 

"There are Seaplane Alighting Areas at the following places :— 
Quintero, Puerto MowTT, Rio ParnENA, PUERTO LAGUNAS, 
Purrro AvsEN, Kio Baguer, Puert EDEN, PUERTO NATATA, 
PUNTA ARENAS. 


Alt. 9 m. 
Lat. 38°47'S, 


4 m. 
Lat, 41?28'8. 


Long. 70°54’W. 


CHINA 


(The Great Chinese Republic- Chung-Hua Min-Kuo) 


ADMINISTRATION 


Civil Aviation in unoccupied China is under the control of the 
Ministry of Communications of the Central € ernment of China 


nt Chungking. 


ASSOCIATIONS 
The Acronautical Federation of the Chinese Republic and 
the China Aviation League are at present inactive. 


TRANSPORT COMPANIES 
China National Aviation Corporation 
Associated with Pan American Airways Inc., which holds 


45%, of the capital. 


Routes :— 
Chungking—Lanchow. 
Chungking—Kunming. 
Aircraft used ;—Douglns DC-2 and DC-3, 


In seven years of the Sino-Japanese War the company 
had five airliners shot down or forced to land by enemy gunfire. 

Since the end of the war in the East the China National 
Aviation Corpn. has opened many new services. In September, 
1945, services were started from Chungking to Shanghai, 
Peiping and Canton. The Chungking—Kunming service has 
also been extended to Hanoi, Indo-China, and a servico now 
operates into Hong Kong. 


(The Republic of Colombia— Republica de Colombia) 


ADMINISTRATION 
‘The general administration of Civil Aviation is controlled by 
the Minist of War through the Dirección General de 
Aeronáutica. Civil, which interprets the regulations ofhieially 
Inid down. Director of Civil Aviation : Dr. Pablo Mmilio Jurado. 
Address ; Seventh Street 7-50, Bogota 


PUBLICATION 
Boletin da Aeronautica Civil (Bulletin of Civil Aeronautics). 
Edited by the General Administration of Civil Aviation. 
Address: Seventh Street 7-50 (third floor), Mogotá. 
Distributed free of charge every two months. 


TRANSPORT COMPANIES 


Aerovias Nacionales de Colombia (Avianca). 
Edificio José Joachim Vargos No. 9-23, Bogoto, 


President and General Manager : Dr, Martin del Corral 
This Company, an atiliate of Pan American / 
controlled by Colombian nationals, 


Routes :— 

Barranquilla—Medellin. Five times weekly, Twice weekly 
vin Cartagena. Wour times weekly variant stops Cari- 
agma, Corozal, Monteria, San Marcos Ayapel, Lato, 
Otu, Amalfi, 

Medellin—Cali. Daily via Cartago. 

Barranquilla—Bogota. Five times weekly. Twice weekly 
via B. Bermeja, Twice weekly via Cartagena. ‘I'wice 
weekly via Cienaga, Cucuta, Bucuramanga. 

Cucuta—Bogota. Weekly via Bucuramnnga. 

Medellin—Bucuramanga. Twice weekly vin B. Bermeju. 

Bucuramanga—Bogotu. Weekly. 


Head Office ; 


nyn, ix 


K.L.M. Compania Real Holandesa de Aviación 
‘This Company. maintains a weekly service to Barranquilla 


from Curacao via Aruba, 
COMMERCIAL COMPANY 
Aero Fotographia S.A. Head Office : Bogotá. 
Formed in 1940 as a subsidiary of the Aero Exploration Co., 
of Tulsa, Okla, U.S.A., to undertake contracts for the 
Colombian Government and oil companies. 


OTHER COMPANIES OPERATING AIRCRAFT 
South American Gulf Oil Company. For oil field service, 


COLOMBIA 


Aircraft used ;—Ford 5ATC, Lockheed Electra and Stinson 
Reliant. 
Colombian Petroleum Company. For oil field service, 
Aircraft used ;—Ford 5ATC and Lockheed Electra. 
Andean National Corporation. For oilfield service. 
Aircraft used :—Barkley-Grow 8T-1. 
Alvarez Lopez & Company. For mining service. 
Aircraft used ;—New Standard biplanes. 


FLYING SCHOOLS AND CLUBS 

Escuela de Avlacion, A.B.C. Director: Major Camilo Daza. 
Address: Banco de la Republica (third floor), Bogota. 
Operating Centre: Camalá Aerodrome, Giradot, Aircraft 
used : Curtiss “Fledgling.” 

Aero-Club Colombiano. Director: Guillermo Rodriquez Y. 
Address; Cali, Operating Centre; At present the "Ernesto 
Samper" base at Cali, eventually Jamundi Aerodrome, 
Aircraft used : Bird biplane and Monocoupe monoplanes, 

Escuela de Planeadores de Medellin, President: Oscar Botero. 
Address: Medellin, Operating Centre: “El Retiro" Field. 
Uses nationally-built gliders. 


AERODROMES 
AGUAS Cianas, ARAUCA, BOGOTÁ, BUCARAMANGA, CATA, 
CamrAGO, Conozai, CucuTA, CAnuvAno, Cravo Nowurr, Ki. 
Monro, Hato DE Conozar, HONDA, IPIALES, MEDELLIN, MORENO 
Neiva, Nunenta, Onocur, Oru, PorAvAN, PUERTO CARRENO, 
San Martin, San Mateo, San Jost, La TRINIDAD, TAME, 
VALLEDUPAR, VILLAVICIENCIO, 


SEAPLANE STATIONS 
Croguicnoguy, En Banco, G 


Ls Groma, Loma, Manana, 
Birnie, Quine, Muo Suet, 


BUENAVENTURA, 
Gitanpor, G 
Wines, 
Mancata, Tumaco, 


COMBINED AERODROMES AND SEAPLANE STATIONS 
AVATED, BARHANQUILUA, HARKANCA BERMETA, CARTAGENA, 
CTENAGA, l'ALANQUERO, San Marcos, Tunno, MoNTERIA, 


Medellin—Bogota. Fifteon times weekly either direct or 
via Honda, 

Cali—Ipiales, 

Medellin —Otu. 
Amalfi, 


ARIA, 
kero 
NANTA 


Weekly. 


Twice weekly via l'opayan. 
Thrice 


weekly. Twice woekly via 


The Sino-Soviet Aviation Corporation (known as “Hamiata’’) 


This Company is a joint Soviet/Ministry of Communications 
enterprise and operated from Hami to Alma Ata connecting 
with The Soviet Aeroflot service from Alma Ata to Moscow. 
The service was irregular but approximated one flight per 
week. 

No information is available on the operations of the 
Company since June, 1941. 


Barranquilla—Cienaga. Five times weekly. 

Bogota—Cali. Daily. 

Bogota—Cartago, Four times weekly. 

Barranquilla —B, Bermeja, Twice weekly via Maganque, 

El Banco, La Gloria, Gamarra, Pto Wilches. 

Barranquilla —Buenaventura, Weekly vin 

Lorica, Turbo, Quibdo, Andagoya. 

Buenaventura—Tumaco, Weekly via Guapi. 

Bogota— Villavicencio. ‘Twice weekly. 

A twice-weekly servico is available through Ipiales, con- 
necting point between the Avianca Colombian routes and 
Panngra’s service to Quito and Guayaguil for the international 
network. 

From Villavicencio serviees are operated into the Llanos 
with flag stops at C. Richmond, Tame, El Morro, H. de Corozal, 
Moreno, San Mateo, San Martin, Cravo Norte, Arauco, Pto 


Cartagena, 


Aircraft :—Douglas DC-3A, Boeing 247-D, Ford Trimotor 
GATC, Ford SAT, Junkers W-34, Beechcraft 17 and 18, Clark 
seaplane. 

Lineas Aereas Taca de Colombia, 
Bogota. Chairman: Edwardo Lopez. 
Picon. 

This company, the shares of which aro owned partly by 
Colombian nationals (55%) and by the TACA Company 
(45%), has a permit to operate scheduled routes and at the 
time of writing was awaiting tho delivery of two Douglas 
and one Beecheraft twin-engined aircraft, 


Pan-American World Airways. Offices: c/o Avianca, Barran- 
quila and Bogota, i 
. Pan American Airways operates a daily landpluno service 
between Barranquilla and Miami via Camaguey and Kingston, 
Thero is also a daily service between Balbon and Port of Spain 
vin Barranquilla, 

Pan-American Grace Airways (Panagra). 

‘The Company's daily service hetwoen Balboa— Buenos Aires 

stops at Cali. 


Urabá Medellin and Central Airways, Inc. 
320, Medellin, Chairman: Francis S. Adams, 
in charge of operations :. Gouzalo Moin, 

This afilintod company of Pan-American Airways operates 
a thrive weekly servie between Balbon, CZ, Turbo and 
Medellin, 


Head Office : 
Manager : 


Edificio Vasquez, 
Gomez 


Olice: Carabobo 
Vien President 
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THE WORLD'S CIVIL AVIATION 


COSTA RICA 


(The Republic of Costa Rica -Republica de Costa Rica 


ADMINISTRATION 


Civil Aviation is controlled by the Department of Public 
Safety (Seguridad Publica), through the Inapector-Genernt of 
Civil Aviation, Coronel Luis Valenzuela 


ASSOCIATION 


The Costa Rican Wing of the Inter-American Escadrille wos 
formed in 1941. — Officials ;—President : Alfredo Volio Mata, 


TRANSPORT COMPANIES 
Compania TACA de Costa Rica S.A, Head Office: Ti 


egucigalpa, 


Honduras. Oficials ;—President : Modesto Martinez. Vice- 
President: Porfirio Gongora ; Secretary : Eugene Le Baron ; 
Treasurer: Raul Zelaya R,; Manager: Roman Macaya, 


International Routes :— 
San José—Managua— Tegueigalpa—San. Salvador. 
times weekly. 
San José— Balboa, Twice weekly. 
San José—Puerto Armuctles— Balbon, 
Domestic Routes : 
San José—Palmar—Golfito. Four times weekly. 
in José—San Isidro —Palmar, Week! 
San José—San lsdro— Palmar — Buenos 
San Jsidro—San José, Weekly, 
San José—San Isidro—Buenos Aires—Potrero Grande—La 
Cuesta, Weekly. 
San Jo: San Isidro. Thrice weekly. 
Sen José—Sixaola—Limón. Weekly. 
San José—Parrita, Twelve times week]; 


Vive 


Weekly, 


Aires- Volean 


San José—Rio Cuarto—La Josefinn—La  Marina— Villa 
Quesada—San José, Twice weekly. 
San José—Puntarenas—Las Juntas— Liberia —' l'empate— 


37 de abril—Santa 
José. Weekly. 
San José—Puntarenas—Las Juntas—Las Cañas: 


Cruz—Nicoya—Puntarenas—San 


Liberia— 


Santa Croz—untarenis—San Jose, 


empisyue— 


kly. 
ya) Puntarenas — Las Juntas- Las Cañas - Liberia — 
ipisque-—Sardinal- -Santa Cruz- Nicoya—Puntarenns 


San Jo: 


. Weekly. 


Santa Cr empisque—Sardinal—Liberia—Bagaces—Las 
Juntas, Weekly. 
Mireraft ;—3 Lockheed. 14's, 1 Curtiss-Wright "Condor," 
3 Ford Trimotors, 1 Curtiss-Wright “Kingbird, "ravel Airs. 


The Company has one hangar 170 ft. = 150 ft. at San José 
with facilities for the overhaul of engines, propellers, instru- 
ments and accessories. 

Pan American Airways Inc. 

Has a through service from Brownsville to Cristobal, C.Z., 
calling at San José twice daily Southbound and daily North 
bound, There is also n daily service between New Orleans 
and Balboa, stopping at San José in each direction. 


AERODROMES 
N., 85°L0°W. Runway 700 


700 m. Runway 600 


Bacaces, Lat, 107317 

Tuenos Armes, Alt. 
sign "LP. 

Canas. } mile S.W. 

La Cruz. N kilos S. 

00 m. 


150 m. 
wt, 


DO, eall 


of Cannas. Runway 600 x 05 m. 


of La Cruz. Alt. I80 m. Runway 600 
W/T, call sign TIQ. 


La CursTA. i mile from Government Building, Buenos Aires 
Canton. Runway 675 x 60 m. W/T. call sign TIC. 

Limkmr. Lat, 10°30N., Long. 85°27W. Alt. 100m. Runway 
450 x 250 m. W/T, ‘eal sign TID. 

Linon. Lat. 10°00’N., Long. 83*02/W. Alt, | m. Runway 
1,000 x 75m. W/T. call sign TIM. 


Los Cites. North of village of Los Chiles. 


Runway 700 x 60 
m. W/T. call sign TIL. 


Nicoya. Lat. 10705'N, Long. 85724'W. 1 mile North of 
Nicoya. Alt. 135 m. Runway 75 m., soft after rains, 
Porrero GRANDE. — | mile SW. of Potrero Grande, Alt. 00 m 


Runway 800 
PUERTO JIME Lat. 
Field 700 x 100 m. 

W/T. call sign TIJ. 
Lat. 
Runway 1,000 


100 m. 
8*)4/N., Long. 
with landing stri 


go21'w. 
700 


Alt. 1| 
30 m, NYS 


P'UNTARENAS, 
Alt. 2 in, 


S8'N., Long. 84^40W. 
100. W/ 


kilos E. of town, 
- call sign TH 


Samana. Customs Airport. Lat. PINa Long. S00 W. | 
mile W. of San José. Alt. 1,180 Runway 1,000 x 200 ny 
Ianga, Radio and weutl ports available 

SANTANA. Lut. ^2 N., Long. S4°15'W. 12 miles W. of Sun 
José, Owned by PAA. Alt. 850 m. nway STU x Gin, 


W/E, 


Unesa pk Prz ZebEpoN, + kilos from Urena. Mt, 800 m 
Kimway 800 2 150m. W/L. call sign TIG. 
Virta Quesapa. 1} miles North of Villa Quesada. 

Runway 500 x 50 m. 

‘There nre private landing grounds at the following places :— 
Er Joso Haciexba, Guanacaste. Owned by Francisco Hurtado 
Alt. 40 m. Runway 700 x 75 m. 

. "TTiwrisqur, Guanacaste. Owned by Federico 
Alt. 00 m. Runway 1,200 200 in. 
Puerro Cowes Owned by Francisco Olosa Meig. 

Alt. 15 m, 85 in 
Yauous, Hacienda, Guanacaste. Owned by Julio Suchez L. 

Near town of Canas. Runway 610 7 40 m. 

Where vs an auxiliary f Banita i wLonabo, ab Limon, 
Lat. 10°47 Long. 83o . 1} mile E, of village of La Larra. 
Runway N.N.W./S.8.E. 900 x 00 yds. W/M. to S.W. 


Alt, 620 m 


Sebrado 


Runway 075 > 


ADMINISTRATION 


The Ministry of Communications and Justice controls Civil 
Aviation, Permits to fly over the island are granted by the 
Secretary of State and the Ministry of Defence, 


ASSOCIATIONS 


National Committee Tor the Development of Aviation 

In December, 1943 a group of prominent Cubans formed the 
above Association to promote civil aviation after the War. 
Chairman of the group, which includes other educators, and 
commercial, industrial and civic leaders, is Dr. Pablo Carrera 
Justiz, Professor at Havana University. A campaign is to 
be launched in 1944 to induce municipalities to establish air 
fields for postwar commerce, 


TRANSPORT COMPANIES 


Cia Nacional Cubana de Aviacion, S.A. (A subsidiary company 
of Pan American Airways). Head Ollice: Prado No. 


Havana, President; Manuel Quevado, Jr. Vice- President 
and General Manager : G. D. Grossman, 
Routes : 

Havana—Cienfugos. Twice daily vin Varadero, 


Havana— Camaguey. 


Four times duily. 


Santiago—Baracoa, Daily via Antilla, Preston, Cayo 
Mambi. Flag stop Moa. 

Havana—Guantanamo, Twice daily, Variant stops 
Camaguey, Manzanillo, Antilla, Santiagu. Flag stop 
Preston. 

Pan American World Airways 
Routes :— 
Miami—Havana. Three services daily, including one on 


to Merida, Yucatan and Mexico Cit 
A number of Pan American Airway's services to ( 
und Latin America pass through Cuba (refer under U 


Expreso Aereo Inter-Americano. Head Oflice 


ntral 


Industri 


CUBA 


(The Republic of Cuba—Republica de Cuba) 


‘his newly formed Company opened a cargo service from 
Havana to Miami on September 3, 1043, with one Sikorsky 
8-38 amphibian and two Ford Trimotors, Owing to wartime 
traflie demands, the Company was operating six round trips 
weekly with substantially full loads at the end of the year. 


AERODROMES 
The main Aerodromes in Cuba are :— 
CikGO DE AviLA. Lat. 21*47'N. Long. 78*47'W. 1 mile N. 


of Ciego de Avila. 
20 yds., N.N.E./ 
No other facilities. 
CikNFUEGOS. Lat. Long. 80726'W. 1 mile N. of 
Cienfuegos. Alt. Good grass surface. Rest house. 
W/T. call sign CMN 99.08 im. Service and minor repairs 
available, 


20 ft. Landing strip N./S. 700 yds. 
W. 500 yds, x 20 yds. Rest house. 


Kaxeno Bovinos (Havana), Lat, 23°00'N, Long. 8225W. 
10 miles S. of Havana. At. 300 ft, 4,000 ft. paved runway. 
Administrative building and hangar. Obstruction lights, 


Beacon on top of administration building. W/T, call sign 
CMI 99.08 m, Service and full repairs available. — T! is 
the official airport of entry. Owned by P.A.A 

Guantanamo. Lat. 30700'N. Long. 75°12’W 
Guantanamo. Alt. 75 ft. Landing stri 
20 yds. Rest house. No other facilities, 


js Mama. Lat. 20*02'N. Long. 75°47/W. 1 mile N. of 
Santiago de Cuba, Alt. 20 ft. Field triangular, but, took 
runway covered with gravel 1,000 yds. x 30 yds. should be 
used as the rest of the field is very unsale after rains. 
Administrative building, hangar and fuil facilities. W/T. call 
sign CMH 99.08 m. Minor repairs, 


Lat. 20?18'N. Long. 77*08'/W. 3 miles E.S.E. 
Alt. 150 ft. Landing strips N.W./S.E. 1,120 
700 yds, x 33 yds. Rest house. No 


E miles N. of 
x 


JE 


MANZANILLO. 
of Manzanillo, 
yds. x 50 yde., N 


lowacio Acramontr. Lat. 21°: Long. 77°51'W. 5 miles 
N.E. of Camaguey. Alt. ft. Good grassy surface. 
Administration building. Minor repairs. W/T. call sign 
CMM 99.08 m. 

ANTILLA. Lat. 20°51'N. Long. 75°44'W. 2 miles N.N.. of 
Antilla. Alt. 30 ft. Landing strip 800 yds. x 40 yds. Rest 
house. 

There is a new field Lat. 20*49'N., Long. 75*42'W., } mile 
from the old field. Alt. 30 ft. Landing strip 800 yds. x 50 


call 


yds. There are no facilities at either field except W 
Sign CMG 99.08 m., which can be used for both. 


GENERAL ADRIANO GALANO. Lat. 20°20°N. Long. 74°30'W. 
5 miles S.E. of Baracoa, Alt. 50 ft. Landing strip N 


yds. x 20 yds. Rest house. No other facilities, W 


sign CMO 44.71 m. 


There is a military field at Came CoLumma (Havana) 
U'N., Long. ^W. and a U.S, Navy Base 
ANANO, Lut. 19*55/N., Long. 75?10"W. 

‘There are also the following Landing Grounds ;— 
FowpEADERO. Lat. 22*00'N. Long. 84*16^W. 
Prestp1o MopELO. Lat. 21?54'N. Long. 80*18"W. 
SANTA CLAma. Lat. 22°25’N. Long. 79°59’W. 


Lat 
ut GUANT- 


Pra. Lat. 22°05’N. Long. 78°44’V 
Cuacua. Lat, 22*05'N. Long. 78?25/W. 


CENTRAL JARONU. Lat. 21?50'N. Lon 


a ?08'W. 
Santa Lucia. Lat. 22*40'N. Long. 83' 59 wW. 


Macro, Lat. 22*15' Long. 80*38"W. 
Monon. ?07'N. Long. 78*40'W. 
2]*18'N. Long. 76°S0°W. 


Lat. 30?25'N. Long. 56*42^W. 
ALMEIDA, 0°12”. Long. 74°26'W. 


Piros. Lat. 19 
CAMPO MILLIGAN, 


/N. Long. 77°18’W. 


Lat. 20°50) 6°35 W. 
25 


Parwa. Lat. 2 , Long. 7 
HorcovutN. Lat. 
CANADA. Lat. 


508, Havanu, President: Dr, Teodoro Johnson, other facilities. CENTRAL SEN NADO. Long. TTIW. 
(The Kingdom of Denmark—Kongeriget Danmark) 
Civil Aviation in Denmark is under the control of the Minister TRANSPORT COMPANY Copenhagen—Aaulborg—-Goteburg. 
for Publie Works. It is administered by the Director of Civil Det Danske Luftfartselskab A.B. (D.D.L.). By the end of 1945 services had also been inaugurated. to 
Aviation (Direktren for Luftfartsya@senet) and the Aviation In the Summer of 1945, D.D.L. was operating the follows London, Amsterdam, Paris and Geneva, 


Inspection Department (Statens Luftfartstils 
at Torvegade 45, Copenhagen, 


), both located 


services to Sweden :— 


Copenhagen—Malmoe—Stockholm, 


D.D.L. is also planning trans-Athintic services to the United 
States in co-operation with the other Scandinavian countries: 


ADMINISTRATION 
Civil aviation i« under. the control of the Dopartment of 
War and Navy, Addres; Ciudad Trujillo, — Dominican 
Fepullie 


DOMINICAN REPUBLIC 


, 
(Santo Domingo—Republica Dominicana 


TRANSPORT VOMPANIES 
Compania Nacional de Aviación, C. por A. 
This Company, organized in 1944, operates à passenger, 
mail and cargo service daily, except Sundays in each direction 


between Ciudad Trujillo and Santiago de los Cabatters 
The same service is extended to La Romana thrice weekly 

Plans have been formulated and put into effect to exparsl 
service of the company to include all of the important 


A0 


ECUADOR, EGYPT, FRANCE 


of the Dominican Republic. At the present time this company 
operates a Ford Trimotor and a single-engined Stinson Reliant, 

The Republic is likewise served by Pan-American Airways 
System, Royal Dutch Airlines and Taca, us follows :— 

Pan American Airways. This company includes the General 
Andrews Airport, Ciudad Trujillo, in its stops on the following 
regular daily schedules :— : 

(D Miami, Fla.—Venezula ; (2) Venezula—Miami, Fla. ; 
(3) Miami, Fla,—8an Juan, P.R. (two sections) ; (4) San Juan, 
P.R.—Miami, Fla. (two sections); (5) Miami, Florida —Rio 
de Janeiro, Brazil; and (6) Rio de Janeiro, Brazil —Miami, 


Fla. 

Royal Dutch Airlines (K.L.M.). Operates a fortnightly service 
from Curagao to Ciudad Trujillo via Aruba. 

TACA Airways System, Inc, Operates an airmail and cargo 
service between Ciudad Trujillo, Miami and Rio de Janeiro 


and vice versa twice a month. 


AERODROM ES 


GENERAL Avprews Amrowr, Ciudad Truplo. 
There are complete facilities at this wirport, for servicing all 
types of aircraft, both commercial and miltury. ‘Thess 
facilities include aviation gasoline of the proper octane number 
for use in all types of nero-ongines, 

In addition to the General Andrews Airport, airports ure 
located at the following cities in the Dominican Repbulie :— 
AZUA, BARAHONA, ENmiQUILLO, PEDERNALES, 
Jinani, Descunierta, Nema, Las Maras, DAJABÓN, Monty 
Cristy, Puerto Prata, Monte LLANO, SANTIAGO DE LOS 
CaBALLEROs, La Vega, SAN Pepro pe Maconts, La ROMANA, 
CONSUELO AND SAN JUAN. 


Pavol runways 


CALDERAS, 


SEAPLANE BASES 


Sas Peoro be Macon. Seaplane Station, 
Airways’ base. Full facilities available. 
San Pedro de Macoris is used by the Pan American Airways 

System as an auxiliary seaplane base on its "Clipper" route 

between the United States of America and South America, 
Seaplane bases are also located at the following places in the 

Dominican Republic .— y 
BARAHONA, AzUA, CaLDERAS, La ROMANA, SABANA DE LA 

Mar, SAneu Samand, Puerto PLATA, Monte Cristy and 

Cupan TRULLO 
Action has been initiated by the Government to improve 

all existing airports and to construct additional aerodromes, 


Pan American 


ECUADOR 


(The Republic of EI Ecuador—Republica del Ecuador) 


ADMINISTRATION 
Civil Aviation in Ecuador is controlled by the Ministry of 
National Defence and is under the direction of Major Jorge Paez 
Mena. 
In January, 1941, a U.S. Air Mission headed by Colonel 
Burgess arrived in Ecuador at the Government's invitation to 
assist in the improvement of air activities. 


TRANSPORT COMPANIES 
Pan American-Grace Airways, Inc., Guayaquil. 

To stress the national character of Panugra's service: 
Ecuador following the elimination of the German-operated 
airline SEDTA, the domestic routes set up in March, 19: 
operated under the name of Aerovias del Ecuador-Panagra. 


ADMINISTRATION 


‘The Department of Civil Aviation in Egypt comes under H.E, 
Hussein Sirry Pasha, the Minister of National Defence. 

The Director-General of Civil Aviation is Mohamed Roushdy 
Bey and the Deputy Director is Mustapha Riad Moursi, B.Sc, 
D.LC. Mr. A. W. Savage, of the A.I.D., is lent to the Egyptian 
Government by the Air Ministry. 


ASSOCIATION 
The Aéro Club d'Egypte. Affiliated with 
Aéronautique [nternationale. 
‘The Club is at present inactive. 
The National Flying Corporation 
The Corporation was founded in 1938 to promote aviation 
and to provide flying facilities in Egypt. It is subsidized by 
the Government and owns four training aircraft, No recestt 
details ure available, but it is presumed activities continue 
for the training of reserves for the Royal Egyptian Air 


TRANSPORT COMPANIES 


British Overseas Airways Corporation 
Offices: 4, Shara Buehler, Cairo, (Headquarters, Middle 
Eust. Region). 
The Corporation operates numerous services to and tirougli 
Lgypt, beth by landplane und tlying-bout, us follows ;— 


Castel CI'ripoli) —Cuiro. 


the Fédération 


Great — Britain — Istres Denito 
Fifteen times weekly, 


Cairo — Darnuseus — 


lad — "Teheran, "rico weekly. 

Curo — Luxor — Jedda — Port Sudan — Asmara — 
Kamaran—Aden—Addis abubu. Weekly. 

Cniro—Aden, via Asmara. Twice weekly, 

Cuiro—Wadi Halfa—Khartoum—BI Fasher—El Gencinu— 
Maiduguri — Kano — Lugos — Acera, "wiecu weekly. 
Cairo — Lydda — Baghdad — Busra — Bahrein — Djwani 
- Karachi — Delhi — Allahabad — Calcutta. ‘Thrive 

weekly. 


Routes ;— 
Quito-Ipiales (Colombia). 
Quito-Guayaquil. Daily. 
Guayaquil-Loya. ‘Thrice weekly, via Cuenca. 
Quito-Manta,— "l'wice weekly. 
Guayaquil-Mantu, Twice weekly. 
Guuyaquil-Sulinas, Twice weekly. 
Quito-Esmeruldas. Weekly. 
The Balboa— Buenos Aires service stops daily at Guayaquil. 
Equipment : Douglas DC-3 landplanes. 


Twice weekly. 


GLIDING CLUB 


Quito Gliding Club. President: Sr. Juan Muoroz. 


AERODROMES 
Guayagquin (Simon Bolivar). Lat. 2°10'S., Long. 79°52’W., 
Alt. 10 ft, 1 mile N. of ci 1,600. 1,100 yds. Runway 
N.N.E./S.S.W. 1,094 yds., N.W./S.E. 547 yds. Hanga 


beacon and boundary lights. Wave 
length 3,076 m. 
‘This is a military combined airport and seaplane base but 
civilian aireraft may land with permission, 
Qurro (Mariscal Sucre). 4) m. N. of town, Alt. 9,400. ft. 
2,640 492 it. Hangurs, lloodlight. Minor cepairs. 
In addition to the above two main airports others are situated 
at EsuAnALDAS, MANTA, SALINAS, ÜUENCA-LOJA, LATACUNGA, 
lUüoBAMBA and COTOPAXI. 


W/T. call sign HCU. 


ECYPT 


(The Kingdom of Egypt- Misr) 


Ciuro — Asmara — Kamaran — Aden — Kijan ~- Salalah - - 
Masira—Djwani—Karachi, Weekly. 

Cairo— Jeddah. Weekly. 
Cairo—Khartoum—Nairobi—Givelo,  ‘Uhriee weekly. 
Cairo —Lydda—Baghdad—Basra, 'Twico weekly. 


The “Horseshoe” Route also passes through. Cairo twice 
weekly. 


Misr-Airwork S.A.E. 
Hond Offices: Alwar Airport, Heliopolis, near Cairn 
Managing Director: H. E. Hassan Sadek Pasha, 
Government delegate member of the Board and 
H. E. Mohamed Rouchdy Bey. 
jgy tiun. Aviation Company, which was lorned 
in association with the British aviation company Airwork, 
Ltd., holds an authorisation from the Egyptian Government 
for the establishment. and operation, within Egyptian terri- 
torial limits, of :— 

Civil flying training schools, local passenger-carryi 
flights, service stations for the provisioning, maintenance, 
and repair of civil aircraft, regular and occasional civil air 
transport services for the carriage of passengers, mails and 
goods, within Egypt and between Egypt and abroad. 


General 


‘The Company is now operating as follows : 
toutes :— 


Cairo Alexandris, Four timos duly. 
Caio — Minin Asswt— Luxor, Thrive weckly 
Cairo— Lydda, Onco duily. 


Ciiro— Beirut, Once daily 
Cairo— Damascus, Twice weekly. 


Cairo—Haifa. Twice weekly. 
Cuiro—Port Suid—Alexandria—Cairo, ‘Thrice weekly. 
Cairo—Aloxandria—Port. Said- Cairo, Thrice weekly. 
Cuiro—Cyprus. Once weekly, 
Meet : Five D.H. 89, four D.H, 86, one D.H. SF, one D.H. 


Avro Anson 


"The Company's workshops also undertake the repair and 
overhaul of service wireraft and provide facilities in their 
workshops for the British Overseas Airways Corporation. 


FLYING SCHOOL 
The Misr-Airwork Flying School 
Almaz Airport, Cairo. 
In addition to flying traming for both A and B. hieenees, 
the school includes Ground Engineering and Radio instructional 
establishments, There are also branch flying schools at 
Alexandria and Port Said 
Fleet: Five D.H. Tiger-Moths, two D.H. Gipsy-Moths 
one D.H. Leopard-Moth, and two Miles Magisters. 


AERODROMES 

Camo (Almaz Lat. 3004/N., Long 31°20. 
Alt, ft. Full facilities, 
ALENANDINA (Dekheila). Lat. 30708'N,, Long. 204871, 

N.W. of oity. Alt. 7 ft. Pull facilities. 

‘Lhe new airport at Mant, details of whieh are not available 
replaces Dexnerka, Which has been taken over by the Egyptian 
Air Force. 


5 kins, 


S km» 


Aswan. Lat. Long. 32704'E. 2 kms, S.E. of town, 
Alt. 400 ft. x 680 yds, No facilities. 

Assiur. Lat. I3'N. Long, 31706 8 kms. W. of town. 
Alt, 150 ft, No facilities. 

Misia, Lat. 28°05'N,, Long, 40 44E, 2 kms. W. of town. 
Alt. 130 ft. Administration. buildings, ete. 


Luxor, Lat. 25°41'N., Long, 32°42'B. 5 kms. 18.5.8. of town, 


Alt. 250 ft. 
ortum. Lat, SI'N, Long. 25*08'E. 

Alt. 590 ft. 
Pour Sain, Lat 

Alt, seu level, 


2 kms. W. of town. 


SUTTN., Long, Ia do. 


Vull facilities, 


1 dans, W. of city. 


On the liberation of France the first Provisional Government 
(delegated responsibility for all matters concerning air transport 
to a Minister for Air, who administered uir transport through the 
Direction dea Transports Aériens 

In order to participate in the war effort all French nir trans- 
purt were militariuel. With the object, however, of laying 
foundations for the future a Bureau d ation Civil was formed 
ax an adjoint of the Direction dea Transporta Acvicns. "llis 
Divertian had four Réseaux des Transports Aériena operating 
directly under its authority but under military control. These 
reseaux, or networks, were as follows 


Réseau Central des Transports Aériens (Central) 
Meadquarters:— Algiers. 
Principal routes operated 
Ayers l'aris— London. 
Tunis- Ajac Marseille 
Tunis Algiers — Casablanca 


FRANCE 


Cusablanea — Dakar, 

Gao—Fort. Lumy— Brazzaville— l'ointe Noire, 

Agiers—Madagasear, vin Cotonou, — Loulouabourg 
Nairobi, 

Myers Madagascar, via Bangui and Stanley ville, 


Réseau Occidental des Transports Aériens (Western) 
Headquarters» Dakar. 
Principal routes operated : 
Daukur—Casublunca-— Myiers— aris, 
Dakar—Abidjan—Layos— Vomte Nowe, 
Dakor—Niamey— Cotonou, 


Réseau Oriental des Transports Aériens (Muster) 
Headquarters > Durmniseus, 
Principal routes operated 


aud 


Damascus —Cairo— Algiers— Paris 
Damasous— Baghdad — Teheran, 
Damaseus —Antananarivo (Mudngasenr) La. Remon, vit 


Khartoum, Djibouti, Nairobi and Lindi. 
Réseau Métropolitain des Transports Aérlens (Metropolitan). 
Headquarters :— Paris 
Principal route 


Paris—Lyon—Marseille 
Paris ‘Toulouse: 
Paris-—Bordeaux, 

Panis Rennes 

Puis Lille 

Bordeaux —Toulouse Marseilhes 


As from January. h 1946, all French inulibary in services 
assumed the title of Air Branco This nationalised concern will 
be. responsible for all internal and external airlines except the 
Trans Athiuitie services, which will bo operated. by France 
Tramsathintique, — Pranee Ims signed an interim agreement with 
Uie. United States covering the operation of two North Atluntie 
routes, 
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THE WORLD'S CIVIL AVIATION 


Under the terms of the Potsdam Agreement drawn up by the United Nations in July, 19 
arms, ammunition and implements of war, including all types of aircraft and seagoing.» 
all aircraft, 


The maintenance. of 


CERMANY 


(The German Empire -Deutsches Reich) 


military und civil is also prohibited, 


tho production in Germany of 
fips shall be prohibited and prevented. 


Greek c 


il aviation ceased when the Government was forced. 
to capitulate on April 23, 1941. During t reek War 
and the subsequent Gorman invasion the Greek airline Helliniki 
Lteria Enaerion Synghinonion A.I. was formed into a small 


GREECE 


iThe Kingdom of Greece Hellas) 
All the 


Air Transport Command for the Fighting Services. 
uireraft, four Junkers G-24, were lost. 
Since the liberation of the country. plans havo been under 


consideration for the reorganization of civil aviation. 


An Anglo-Greek nir transport agreement wis signed 
November, 1945, providing for reciprocal air services between 
the two countries to be operated by British Airways Corpu. unl 


presumably a Greek State airline. 


CUATEMALA 


(The Republic of Guatemala— Republica de Guatemala) 


ADMINISTRATION 


The control of air transport in the Republic is vested in the 
Ministry of Commerce, d is the immediate responsibility of a 
Director-General of Civil Aviation. 
Director-General of Civil Aviation: General 
Sierra C., La Aurora Airport, Guatemala City. 


José Ovidio 


ASSOCIATIONS 
Club Interamericano de Universitarios, 10A, Avenida Sur No, 1s, 
Guatemala. City. 
A non-profit’ social organization composed of Guatemalan 
nationals and U.S, citizens resident in Guatemala. In Dec- 
ember, 1944, the Civil Aviation Group of the Club was granted 


exe dusts 
flying. 
to obtain a 
instruction. 


petiisse by the tenerent do develop private 
Ground elisses have been started and the Club hopes 
small number of light acroplines. for (lying 


The Guatemala Wing of the Inter-American Escadrille. 
Formed July 5, 1941. Hon. President General Jorge 
Ubico, President of Guatemala, 


eds no domestic Civil Aviation in Haiti, but due to its 
the airport and seaplane base at Port au 
in the Caribbean 


Phere 
geographical position, 
Prince have assumed considerable importa 
nir services, 

Pan American Airways have a number of services using the 
island. ‘The landplane services operated with Douglas DC-3' 
from Miami to Buenos Aires, San Juan and Venezuela, all stop 


PUBLICATIONS 
Alas. Published by the Direccion General de Aeronautica Civil. 
Caminos Del Aire. Published monthly by Pan-American 
Airways. 


TRANSPORT COMPANIES 


Aerovias de Guatemala S.A 12, Calle Poniente 0. 
City. 
Pan American Airways Ine., (ia, Avenida, Sur No, 26, Guate 
mala City, 
The Brownsville—Balbou service stops 
Guatemala City airport in each direction, 
service twice daily from New Orleans. 


Guatemala 


twie daily at 
Where is also n 


AERODROMES 

Airports of the 1st Category:— 

"LA AUROR. The present air centre of the Republic. 
Situated 7 kms, to the South of the capital, Asphalt runway 
5,800 fU, 200 ft. Height above sen level: 1,485 m. Mark- 
ings White cirele 30 m, din. and an arrow indicating N 


Prevailing wind: N, to S. Wireless 
Meteorological informi- 


Hight-markings, 
tole phony, telegraph, and telephone; 
ation available, 


Banntos. Situated in the Dept. of Izabhal, Puerto Barrios. | km 


N.E. of the Port, on the coast. Two landing grounds, 720 
and 750 125 m. Height above sea level: | m. Prevailing 


winds: N.E. S.W. 
Aerodromes of the 2nd Category:— 
Frores (Peten), Qu ANGO (Quezaltenango), Covas (Alta 
Verapaz) and BANANERA (Izabal). 


Aerodromes of the 3rd Category :— 

A Series :—SAN JERONIMO, RABINAL, 
MAZATENANGO, JUTIAPA, RETALMULEU, CHIQUIMULA, JALAPA, 
La Tinta, Esquirutas, HUEHUETENANGO, QUICHE, Paso 
CanaLLos (Peten), Uaxactun (Peten), CARMELITA (Peten), 
Dos Lacunas (Peten), SAN Marcos and TIQUIZATE. 

B Series :—Savama, Cuamrertco, CONCEPCION (Esquintla), 
Monsas, Sax Pepro, PINULA, CHIMALTENANGO, PAJAPITA, 
Yaxna (Peten), Sax Jose (Port), Zacapa, LA LIBERTAD 
(Peten) and Saw Francisco CHACACLUN (Peten). 


Seaplane alighting areas are available in the bays of Amatique 


and Meteorologica! Office. 


Los Cerritos (Esquintla), 


and Saxro Tomas, in the ports of Barrios, SAN Jose, 
Cuamrentco and Ocos and on the lakes of Flores (Peten), 
TzADAL, AMATITLAN and ATITLAN. 


HAITI 


(The Republic of Haiti—La Republique de Haiti) 


daily and thrice weekly 


at Bower Field airport four tines weekly 
aplane services to and 


respectively, There are also. several Si 
through the Port au Prince harbour base, 

On Angust L7, 1945, another airline began usn the odand 
when the Curagao-Miunni service of KLM. was mangumted, 
‘This service is weekly, 

The acrodrome, Bowen Field, although primarily military, 


has been considerably enlarged und improved by Pan Americar 
Airways, who have laid an asphalt runway as well as other 
facilities. "call siga HHD, wave length 37.43 and 50.70 in. 
Meteorological data is available from the radio station. 


(The Republic of Honduras Republica de Honduras) 


ADMINISTRATION 


Civil Aviation im Honduras is adiministered by the Department 
E War, Marine and Aviation with headquarters at Tegucigalpa. 


ASSOCIATIONS 
The Honduras Wing of the Inter-American Escadrille 


Formed on June 29, 1941. 
Hon. President: Gral. Tiburcio Carius A. (President uf 
Honduras). 


President in Office; Dr. Juan Manuel Galvez (Minister of 


War). 
TRANSPORT COMPANIES 


Transportes Aéreos Centro-Americanos, S.A. (TACA), Toncontin 
Airport, Tegucigalpa. 

The headquarters of the Company ure situated in "Tejuci- 
yalpa, and at the Toncontin Airport a complete maintenance 
and repair department is maintained 

Branch offices are established in British Honduras (Belize), 
EL Salvador (San Salvador), Nicaragua (Manum), Costar 
Iica (San José) and Panama (Panama City). 

In 1943 the Company maintained a regular "International 
Schedule” serving the above Central American countries, ic. 


San Salvador—Tegucigalpa—Managua—San José, Five 
times weekly. 
n José—Balboa, Twice weekly, 

Sun José-— Puerto Armuelles-—Bulboa, Weekly. 


In addition to the abo! 
the various. up-country districts, 


* the Company nuuntains services to 
Altogether LIS Airports 


HONDURAS 


nre served on schedule and 90 Airports are served on charter. 
The principal airports on these services are as follows ;—La 
Esperanza, Gracias, Sta. Rose, Sta. Barbara, Sun Pedro, Puerto 
Cortez, La Union, Tela, Esquias, Yoro, Olanehito, La Ceiba, 
Talanga, Guiamaca, Manto, S, Peo, Paz, Catucamas, Juticalpa, 
Agua Fria, Dank, Yuscaran, Guinope, San Marcos, Choluteca, 
Sun Lorenz napala, Aramecina, Nacaome, Corozal, Belize, 
Orange Walk, E] Cayo, Stann Creek, Punta Gorda, Pto Casima, 
La Luna, Copan, Sinuapa, Mascala, Esquias, Guimaca, Ocatal, 
Esteu, Matagalpa, Cumplida, Alamicamba, Siuna, Bonanza, 
Pucito Casuas, Sewas Carma, Waspan, Olona, La Libertad 
Pinza Ponca, Bluotields, La Cruz, Los Cheles, Los Anogulos, 
Ubenu, Buguees, Lus Cunas, Lus Juntas, Punta Arenus, 
Swadelfia, Nicota, Santa Cruz, Tempisque, Sardinal, Villa 
Quesada, Kio Cuarto, Petal, Nan Ramon, Parrita, Quepos, 
Bova Maranjo, San dsisro, Yolean, Buenos. Aires, Potrero 
Grande, Union, Palinas, Caras Gordas, La Cuesta, Gollito, 
Puerto Juminez — Madrigal, Puerto Armuctles, Altamira, 
Liberio, Tempate, Pto. Cubezas, Progreso. 
The Company mamtains thirty-six nir 
heensed pilots, and a ground staff of 31%. 
stations are owned by the Company. 


ft, thirty-two 
Phirty-six radio 


Aircraft — Lockheed. 14 aircraft are used on the Inter- 
national Schedule and the other services use Ford Trimotur, 
Travel Air and other types. 


2,000,000 revenue miles, 


The Company flies approximately 
5,000,000. Ibs. of mail, 


carries over 00,000 passengers and 
express and freight annually, 


Pan American Airways 
The Company's "Mexico Flyer" service stops daily in cach 
direction at Tegucigalpa (Toncontin). 


AERODROMES 


Lat. HP03/N. Long. 87°12'W., Mt. 3300 N 
south of "Temucigalpa. Civil Customs. Kunwar» 
- 1,200 yds., N. n W. 800 yds., N 


"'ONCON'TIN 


Lima. aN. Tong; 
Sun Pedro Sula on golf course. 
Hangar and minor repairs. 
Lat, 14°31 
000 ft. Size 
gua Fria). Lat. LITA 
of town, Alt. 3,500 ft 
ur but no other facilities. 
GvuiNork, Lat. EX N., Long, S65, 


call sign HILL. 
yo b mile S. of town 
No fac iliti 


IW. s miles 
150 ft. Nose 


W. l mile N, of village. 


Alt. 4,000 ft. Runs B/W. 1,500 150 ft. Wind cone. No 
facilities. 
^. bat. PUNG I Is" Vinile W. of town. 
QUU Tt. Size 1,800 ilities. 
) Cortes. Lat. 15°50'N., Long. S7756'W. — d mile E. of 
town, Alt, 10 ft. Runs 12, We. 3,000 300 ft. Limited 


ipis at lt ailway shop ii town. W/E, call sign HRG. 
re aee iore than fifty other landing fields in addition te 
MI towns of over 500 inhabitants possess a landing 


the hs 
ground, 


‘The first aviation company to operate in Teeland was formed 
in 1938 and was known as the Flugfélag Akureyrar (Akureyri 
Aviation Company), It was operated from Akureyri on the 
north coast Wi the island, maintaining charter services with a 
weaplano to various points round the coust. "Ihe capital of the 


ICELAND 


Company was held by some of the citizens of Akureyri. During 
the winter 1939/40 the nircratt capsized in taking-off from Skerjat 
jord und. was badly damaged. As ac result. the. Company was 
reformed in 1940 as Fhugrfélug Islands H/F, (Leelind. Airways, 
Ltd.) and the capital inereused to Kr, 150000 most ofw hich was 


taken up by business people m Reykjavik, A new Buechomilt 
was purchased and the damaged seaplane repaind, The Com 
pany also obtained a Government contract during Hre Suit 
months for spotting herrings for the herring vil factories on ths 
north coast, 
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In February, 144, a new Company known as Loftleidir H/F. 
(Skyways Ltd.) was formed by three young leelunders named 
M, Elasson, R, Olsen and S. Olafsson, who all held Cunadian 
vemmercial pilot. licenses; 

TRANSPORT COMPANIES 
Flugtélag Islands H/F, (lcelunil Airways, Ltd). Head. Oflice 
Bankastraeti 11, Reykjavik. Chairman of the Board: B. € 
Gislason, Managing: Director and Chief Pilot : Orn O, Johnson 
In IWH this company carried 4,330 passengers, 4445 kg. 


IRAN (PERSIA), "IRAQ, ITALY, JAPAN, MEXICO 


ol mail and flew 208,700 kms. 
Fleet: two D.H, 80 Rapide, one Beecheraft ISD and one 
Consolidated Catalina. 


Loftleidir H/F. (Skyways, Lid). Mend Oniee 
Mamging Director: Kristjm dd. Kristjansson. 
In HHA Skyways, Ltd, enrried 508. passengers, 0,14 kg. 
er nail and freight and How 87,720 kims ‘Twenty ambuhmee 
Ihghts were made: 
Fleet: one Grüminn JRI and one Stinson Reliant. 


Reykjavik, 


AERODROMES 

A number. of aerodromes and flying-bont buses huve been 
built in Jecland by the British (Government, ‘The two principal 
acrodromes, built at a cost of € 0,000, are situated at Reyk- 
Javik and Kaldadarnes, on the North and South side respectively 
of the peninsula at Reykjavik, The Reykjavik acrodrome huts 
four long runways, A number of the flying-boat bases around 
the island have been provided with extensive hauling-out 
facilities. 


(The Kingdom of Iran- Mamalik-i-mahrousseh 


For strategic reasons Irun was occupied by British and Russian 
Forces on August 20, 1941. Th forces are expected to be 
withdrawn by the end of March, 1946. 

The British Overseas Airways Corpn. operated two services 
to Teheran, one from Cairo and one from Habbaniyah, during 
the military occupation but these were withdrawn at the end 
of 41945 im anticipation of the evacuation of all British forces 
early in TG, 


TRANSPORT COMPANIES 


Iranian State Airlines 
Before the occupation of Iran hy 
Forces the Ministry of Posts and Te 
services withm the national borders 
Dragon-Rapide biplines. 
In 1943 the need arose for an air service between Teheran 


British and 
phs operated several 
with (ree DAL NH 


seu 


IRAN (PERSIA) 


and Baghdad (Iraq) and the Iranian State Airlines was formed 
to operate n weekly passenger and mwil service between the 
two capitals, vin Kermanshah (Iran). 


AERODROMES 

Teneran (Doshantappeh). Lat. 35°40’N,, Long 
kms. E. of city. Customs. 

ERMANSHAH. Lut. 34720'N., Long, 47 0015. 
y. Customs. 

Mesnep. Lat. 36°20'N., Long. 59^40'E. 
Military and Civil Customs, 

Tanriz, Lat. 38*12'N., Long. 46720'E. 
Military and Civil Customs. 

IsranaN. Lat, 32740 N., Long. 51407 

Besuink, Lat. 24 » Long, 507427 


3125' E. 3 


K Ho kms. W. ol 


4+ kms. S.E. of town. 


7 kins, N.W. of town. 


12 kins, SLE, of town 
4 kms. N E. of town, 


ran) 


Jass. Lat, 25°40'N., Long. 07745 E, 2 
Customs airport 

Daswani. Lat. 2 Alt. Lov ft. 
"here are emergency landing grounds at the following places : 

Kazvin. Lat. 30° . Long. 50°00. S kms. SB. of town. 

Lat. :M^00'N., Long. 48720 E. 12 kms. N.W. of 


> kms. N.E. of town. 


VN., Long. 604612, Customs, 


HAMADAN. 
town. 
SULTANABAD. 
town, 
Mavamiy. 
town, 
Sunnaz. 
town, 


Lut, 34°10'N., Long. 49735'E. 12 kms. N. of 


Lat. 3625N., Le y AU E, 


On NE. edge. of 


Lut. 20*35/N., Long. 52 1.25 kms. S.S.W. of 


During the War Civil Aviation in Iray was necessarily cur- 
tailed and many operating Companies of the various nations 
involved in the war ceased to function through Iray, Only 
two regulur airlines, the British Overseas Airways Corporation 
and the Iranian State Air Lines maintained the vices, 


The military control and other war restrictions put very 
little hindrance to commercial traflie and tho publie availed 
itself of the facilities of wir travel ns far ix military. priority 
permitted. Among other provements, the extension of rat 
ways at Basrah and Bagh were completed, 


TRANSPORT COMPANIES 
British Overseas Airways Corporation 


The Corporation operates the following services through 
Iraq :— 
Cairo -Culeutta service. calling at Bahgdad and Basrah. 
Thrice weekly. mgn Land phines. 
Singapore servi Wine at Habbo ah 
T vive weekly, Sunderland flying-bouts. E 
Durban—Caleutta service, calling at Habbiniyah and Basrali 


Ltd. both own aircraft and operate irregular services within t 
country for the use of their own personnel, the former between 
Abadan— Busrih — Bahdad-—Rhaniqiu, and the latter on their 
pipe-line stations from Kirkuk (tray) to Haifa (Palestine) and 
Tripoli (Syria), using D.H. S9 biplanes. 


Customs airport, 
"IRAQ 


(The Kingdom of 'Iraq—Mesopotamia) 


"Vwieo weekly, “C” Ches flying-bouts, 
The Iranian State Air Lines 
In 1042, after a break of about IS months, this Company 
resumed their weekly service between Teheran and Baghdad, 
via Kermanshah (Iran), for passengers and mail, using D.H. 
89 Dragon-Rapides. 


OTHER OPERATING COMPANIES 
The Anglo-Tranian Oil Co. Lad amd the Iray Peteoleum Cay. 


AERODROMES 


Baunvau West. Customs Airport, 2 
right bank of the Tigris. Meteo, 
NA s LOGO yds, Manaya. 


miles W, of Baghdad, on 
Radio, Hangars, Repairs, 


Basran (Ma'qil). Combined Landplane and Seaplane Customs 


Airport. 1 mile N. of Basrah. Meteo. Radiv. Hangars. 
Repairs, — 1.000 > 1,000 yds. Runways. 

Basran (Shaibah). Military Aerodrome. 13 tiles S.W. of. 
Basrah. Radio, Hangars. Repairs. 1,000 s 

MeRasuinm. (Hinauli). Military Aerodrome, G miles. S 
Baghdad. Radio. Hangar. Repairs. 

Rutpan. Customs Aerodrome. Alongside the Fort of Rutbah. 
Meteo, — Hato, 

MannasivAn Lage. Seaplane Bases On Lake Habbaniyah, 
near the Euphrates. 

Honnaivas (Dhibban). R.A.P. Aerodrome, On the right 


bank of the Euphrates 


LANDING GROUNDS 
Landing Grounds Nos. 1-12 between Trans-Jordan border 
and Ramadi :—Axan, Havitna, Hir, HILLER, Azizia, KUT-EI 
Amana, Dowanty an, AMARA, NHvTRA, Sinawa, Nasrervan, Un. 
Quis v and over ltr other bag nid tein 
purposes, 


At the tiine of writing the status of civil aviation in Italy 
was undecided, every decision regarding the future being depend- 
ent on the terms of peace to E icluded between Italy and the 
Allies, Signor. Gasparetto, the Minister for Aviation. in the 


ITALY 


(The Kingdom of Italy—Regno d'Italia) 


provisional government has given his opinion that civil airlines 
Will be in the hands of private industry. with the State holding 
a controlling interest. In the meantime, military virevaft 
have muintamed certain essential air routes for official trallic 


only. In the Summer of 1945 these routes wero ;—Rome— 
Naples (twice daily); Rome—Naples—Bari—Lecce (daily); 
Naples Sardinia (thrive weekly) and Rome—Sicily (twice 
weekly). 


Uni Vist TO. E940. apan aeeepted Che terms of unconditional 
surrender dein up by the United Nations at Potsdam in July 
These terms melude the prohibition and prevention of the 


JAPAN 


(The Japanese Empire Nippon) 


us ull ty 
of all uir 


production of armies, ammi ien and miplements ef war, is well 
es of aireraft anl sen-going ships. 
rat, military amd civil, is idso prohibited 


The maintenance 


MEXICO 


(The United States of Mexico—Estados Unidos Mexicanos) 


ADMINISTRATION 


Civil Aviation in Mexico is under the control of the Secretariat 
of Communication and Public Works. The Secretariat, through 
ita Department of Aerial Communication, regulates and co- 
ordinates the services of the various aerial transport companies, 
private pilote and aerial touring. 

Iirector of Civil Aviation: Juan. Gaillemo Villasana 


ASSCCIATIONS 


Asociacion Mexicana de Aeronautica. Address: [Edificio del 
Banco Hipotecario. Jardin del Colegio de Ninas, Mexico City 

Aereo-Club de Tampico, President: Otto B. Stills. Address 
Cass Collins, Apartado Postal 21, Tampico. Flying and 
ground training. 

Aereo-Club de Chihuahua, 
Address; Calle 7a, | 
training, 


Secretary : Alberto Ruiz de la Peña, 
) Chihuahua. Flying and ground 


Centro Aeronautico de Estudiantes Pilotes Civiles. Address : 
927, Galeana-Norte, Monterrey, N.L. Flying school. 


PUBLICATIONS 
Aniución. Published in Mexico City. 
Fernando Ortiz Monasterio, 
El Piloto. Published in Tijuana (Baja California). 


Editor: Engineer 


TRANSPORT COMPANIES 

Mexico domestic air network: imereased from 2 
iu 1943 to 7 2 miles in H4 

There are now four American companies which either operate 
in Mexico or participate in the operation of Mexican. uirlines, 
These are Pan Ameriean Airways and its subsuliary Cin Mexicana 
de Aviacion S.A.; American Airlines, United Airlines (which 
has acquired operational control of Lineas Aereas Miners S.A.) 
and Brwi Airways (which has formed à Mesican corporation 
to operate within Mexico), 


American Airlines de Mexico, S.A. 
Operated two services in Mexieo us follows 
Los Angeles—Phioenix— Pucsun — Fil 
Mexico City. Daily 
Forth Worth— Monterre 
Acrovias Braniff S.A. 

This is a Mexican corporation controlled by "E. 
of Braniff Airways, (See U.S.A.) 1t lius been granted an 
operating permit by the Mexican Government vovermy 
2,043 miles of air routes, ‘he routes granted are :— 

Nuevo. Lüredo— Ciudad Vietorra—Mesivo. City. 

Equipment: Douglas DU-d, 

Pan American Airways 
Kontes to and through Mesien : 


7, 


Paso Monterrey- - 


-Mexico City, Duily, 


B. Bruli 


"he “Maya Clipper servies Miam Havana- Merida 
(Mexico). Daily 

Tho "Mesieo Clipper services Brownsville -Moxieo City 
"Vapachula (Mexico) and on to Port of Spam (rinidad]. 
Daily. 

he “un Ray” service :—Brownsville Mexico City diwet 


and on to Balboa, Daily. 
Brownsville—Mexico City. Daily, 
On June 13, 1943, a w service from New Orleans tà 
Balboa was umugurated, operating five times weekly und 
stopping at Merida (Mexico), 


Cia Mexicana de Aviacion S.A. (A Subsidiary of Pan America 
Airways). Address: Bolivar 21, Mexico City, D.F. Manager : 
L. R. Silliman 
Routes :— 

Los Angeles 


Moxico City. Daily via Mexicali, Hermosillo, 


Mazatlan, Guadalijara, Daily 

Nuevo Laredo Mexico City. Diuly vii Monterrey 

Monterrey — Mexico. Cys Daily direct and daily vin 
Cuulid Victorii, 

Mexico City—Merida, Daily sia Veracruz, Minatitlan 
Villahermosa, C. del Carmen, Campeche. 

Mexico City—Meridu. Daily via Veraeruz and C. del 


Carmen, 
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Mexico City—Chetumal. Thrice 
Villahermosa and Campeche 
Monterrey—Veracruz. Daily except Sunday via Cindad 

Victoria, Tampico and Tuxpan. 


weekly vin Veracruz, 


Mexico City. Daily via Tuxpan. 
Fapachula, ‘Thrice weekly via Oaxnea, 
Ixtepee, "Tuxtla, Gutierrez, Three times weekly vin 


Ixtepec, 
Lineas Aereas Mineras S.A., 
City, D.F. 
President : Elmer R, Jones, 
In October, 1943, it wa: 
of U.S.A. had purchased 3 
of the company for £145,7 The examination before the 
Civil Aeronautics Board disclosed that from January 1, 1938 
to March 31, 1943, the company made a loss of 273,328 pesos. 
However, the airline had a remarkably good safety record 
and consequent goodwill and estimated profits of 80,000 pesos 
in 1943 and 128,000 pesos in 1944. 


Filomena Mata No. 13, Mexico 


need that United Air Lir 
Q0 shams of capital stock 


Routes :— 
Mazathin—Durango—Torreon, Daily, 
Mexico City—San Luis Potosi—Torredn -Paral -Chihu 


oli Ciudad Jurdez, 
Mazathin—Tayoltita. Daily except Sundays. 
Chibiuihina—Cananea: Nop ‘Thrice weekly. 
Mexico City —Chihuahua—Nogales, Thrico weekly. 
Torreon — Cuatro. Cienegas — Monclova- Nuevo Laredo. 
Thrice weekly 
Transportes Aereos Mexicanos S.A. (Tamsa). 
Avenida Madero 20, Mexico City, DI. 


Daily. 


Hend Offieo : 


Cozumel—-Chetumal 
Hopelchen Chetumal. 
Hopelehen — Altamira 
Mtamira—Deibulchen. 
Laguna Om—Xpuji 
Poto—Sunta Rosa—Chetumul. 


Vl'eto— Esmeralda. 
Aero-Transportes S.A. Head Ohee: Balderas 44, Mexico City, 
D.F. President: Don J. L, Negrete. 
Routes :— 
Brownsville — Monterrey — Guadalajara Mazathin, 
Duily. 
Brownsville—Monterrey—Vorreon. Daily. 
P. Negros Rosita Monclova—-Monterrey. Daily. 


Liyuipment + Boein; 247 twin-ungined inonoplanes, 


Communicaciones Aereas de Veracruz (Buch) Calle Lerdi No, 21 
Jalapa, Vera Cruz. 


Own Francisco Buch de Parada, 
Route: - 
Jalapa — Gutierrez. Zamora — Papantla — Poz lica — 


"Tuxpan— Tampico, 132 miles, Four times weekly: 

Jalapa — Cordoba — Cosamaloápan — Tuxtla — Coutza- 
coalcos, 211 miles, Twice weekly. 

Jalapa—Vega de Alatorre—Misantla, Twice weekly. 


Servicio Aereo Panini, Donceles 20, Mexico City, D.F. 
President ; Carlos Panini, 
‘This Company is reported to be merging with Woodside. 
Routes ;— 

Mexico City—Arcelia—Ajuchitlan—Cuidad Altarniranu— 
Coyuca—Huetamo—Morelia. 243 miles. Thrice weekly. 

Morelia — Uruapan — Apatzingán — Coaleoman — Colima 
Mamzanillo, Thrice weekly. 

Mexico City — Huejntla — Platon Sanche 
Tempoal EL Higo “Tampico, 22 
weekly. 

Colima ~~ Guadalajara — Talpa — Mascuta — Ito. Vallaria. 


— Tantoyuca — 
miles. ‘Thrice 


Aeronaves de Mexico S.A., Ave. Juarez 80, Mexico City. 
President : Antonio Diaz Lombardo. 
Manager: Carlos Ramos 
Pan American Airways has an interest in. this Company. 
Routes 
Mexico City 
Mazatlán -La Paz 


Avapuleo, Twice daily, 
Twice week 


Uruapan—Acapuleo, 
Onxnen—Aenpuleo, 


Thrice weekly. 
wiee weekly. 


Mazathin — Culienn Los Mochis Nus Cure 
Obregon- Uuayimas- Hermosillo “Choice weekly 

La Paz—Tsla Margarita Sante Rosalie Grannis 
Hermosillo. Weekly 

Mazatlán Los Mochis Hermosillo. Thrice weekly 


Transportes Aereos de Jalisco, (iililajara, dalisen 

Router : 

Guadalajara — Palpa — Masrota 
milos, Four times weekly 
FLYING SCHOOLS 

The Department of Civil Aviation is counting on the ssp mee 
of the United States to make available aureralt. and teehnienities 
in order that a programme for flying schools may be mitinted, 
It is the intention of the Mexican Government: to whsorh half 
tho cost of the scheme 

At the same time an aircraft factory is to be built at Balbuena 
for the production of military and civilian ty pes 

The National University de In Plata established n Chuir for 
Aeronuuties on Mareh 26, 1043, V course for aeronautionL 
engineering covering six. yeurs hus been opened. 

AIRPORTS 

‘The Department of Civil Aviation Ines drawn up plans to mule 
the following into first-class airports :—Monterrey, Cuidad 
Victoria, Cuidad Guerrero, Actopan, Tampico, Veracruz (Las 
Bajadas), Cuidad, Ixtepec, Tapachula, Merida Chetumal, Cozumel. 


Puerto Vallarta. TAS 


AERODROMES 
AGUA CALIENTE (Tijuana) ‘ivate, Customs. 3.5 km. 
of Agua Caliente, B.C. ‘Na 117732'/W, Radio. 700 


500 m. Alt.: 10 m. 
ANGANGUEO. Municipal 
19?23'N., 100*17'W. 


5 km. S.W. of Angangueo, Michoacan. 
Alt. : 2,596 m. 


CAMPEC! Private. S.W. of Campeche. 19°50’N,, €0*32^W. 
500 x 300 m. Radio. Alt.: 8 m. 

Cayemaco, Municipal. W. of Catamaco, Vera Cruz. 18?24'N,, 
6*00^W. Alt. : 338 in. 

CrEmmALvO, Municipal, 1.8 km. S.W. of Cerralvo, Nuevo Leon. 
20*00'N., 00?30"W. Alt.: 208 m. 

Cutmuanua. Military. Customs. 2 km. N.W. of Chihuahua, 


28*38'N., 100*05/W. Alt.: 1,430 m. 

CiwTALAPA. Municipal. 1.5 km. S.E. of Cintalupa, — 10*44^N., 
93?45/W. 450 x 315 m. 

Cupan peL Carmen. Private. 2 km. N. of Cuidad del 
Carmen, Campeche. 18938'N, 91°50'W. 750 x 500 m. 
Alt.: 3 m. 

CiUpAD OnnEGON. Military, 1.5 km, N.N.E. of Obregon, 
Sonora. 27?29'N., 109*56W. 50 x 900 m. Alt.: 110 m. 


km. of Comitan. 16?15'N., 


Alt. : 


)MITAN. 
92*07'W. 


Municipal, 2.1 
900 900 m. 


Cutacan. Municipal. 3 km. S.W. of Culiacan, Sinaloa. 
24?49/N., 107°24'W. 000 x 500 m. 

Durango. Military. 4 km. E. of Durango. 24°02'N., 
104?40'W., 1,250 x 1,000 m. Alt.: 1,890 m. 

Er Ono. Private. 2 km. N.E. of El Oro, Mexico. 19*49'N., 
100?07^W. 600 x 400 m. Alt.: 1,980 m. 

ENsENADA. Municipal. Customs, 2 km. N.E. of Ensenada, 
Baja California. 31?51'N., 116°35’W. 2,000 x 700 m. 
Alt.: 10 m. 

FmarsNiLLO. Private, 2 km, N. of Fresnillo, Zacatecas. 
23*10'N., 102*52"W. 700 x 500 m. Alt.: 2,340 m. 

GUADALAJARA. Military, 5.5 km. S.E. of Guadalajara, Jalisco, 
20°40'N., 103?20'W. Radio. 1,150 650 m. Alt.: 
1,550 m. 
vaymas, Municipal Customs. 6 km. N.W. of Guaymas, 
Sonora. 7955/N., 110?53'W. — 750 x 450r Alt.: 10 m. 


imosiLLo. Municipal. Customs. 2.5 km. N. of Hermosillo, 
mora, 9*07'N., 110°50W. 1,250 x 700 m. Alt.; 
m. Runways. Airport of Entry. 

Lx Punta, Private, 9.1 km. S. of the Hacienda La Punta, 


Jalisco. 21?48/N.,  101?53"W, 710 x 450 m. Alt.: 
2,000 im. 

Leon. Private. 1.5 km. W. of Leon, Guana Juato.  21*07/N., 
101*41^W. 500 x 300 m. Alt.: 1,786 m. 


Los Mocuts, Private. 5 km. N.W. of Los Mochis, Sinaloa. 


26°45'N., 100^?03/W. 475 350 m. Runways, Radw 
Alt.: 45 m. 

Matamoros. Customs. On Texas-Mexican border at Mata 
moros, Tamaulipas. 

MazATLÁN. Municipal. Customs. 3.5 km. N.W. of Mazatlan, 
Sinaloa, 23^714N..  100725"/W. 730 550 m. Radio 
Mt, ; 10m. 

Private. Customs. 6 km. S.W. of Meridu, Yucatan 
. 89°38'W. 1,000 6n ^00 m. Runways. 
Hangar, Mi. :, 20 m 

Mexican, Municipal Custom. W. of Mexiali,— Baja 
Californi 32?38'N., 115°29 W. 1,100 ;« 700 m. Runways. 
Alt.: S.L. Airport of Ent 

Mexico Crry. Fed | Customs. 4 km. E. of Mexico City 
19°: NV. 90°05 W. 810 840 450. Runways. Radio 

240 n. Hanjgars, Repairs. Full night facilities, 
xico (Valbuena). Military. | , 99705'W. 1,500 x 
)m. Radio. Mt. 10 m 

Monterrey, Military. 5 kin, N. of Monterrey, Nuevo Lav 
25?43/N., 100"I8' W, — 1,000 600 m. Radi. Alt: 
538 m. Hangars, 

Morena. Municipal. 2 km. S.W. of Morelia, Michoacan 
190°42’N., 101?07^W. 1,800 x 1,400 m Alt.: 1,940 m 

NocALEs. Municipal, 13km. S. of Nogales, Sonora. 31^19'N,, 
110?56^W. 1,500 1,000 m. Mt. ; 1,120 m. 

Nugvo Lareno. Military. Customs. 1.5km. N-W. of Laredo, 


‘Tamaulipas.  27°29°N., 9PH W. 550 x S16 m. Mt 
94 m. 

Oaxaca. Municipal. 2 km. N.E. of Oaxaca, 17°03'N,, 
96°43'W. 800 x 150 m. Runways N.W.-S.E. Alt 
1,546 m. 

Pawuco. Military. | of Panuco, Vera Cru. 
24703/N., 98*10^W. 400 Alt.: 20 m. 

PannarL-HipAnGo. Municipal. 8 km. W. of Parral, Chihuahua. 
26°56'N., 105? 40W'. Runways: 1,200, 1,400, 1,000 m 
Alt.: 1,980 m. 

Parras. Municipal 7 km. N.W. of Parras, Coahuila 
25?25/N., 102°20’W. 1,000 400 Alt.: dm. 

PuEDLA. Municipal. 2 kin. S.E. of Puebla. 19*02'N., 
98*11^W. 960 x 400 m. A 162 m. 

Queretaro. Muni 3 km. N.W. of Queretaro. | 20^35'N., 
100*19"W. 740 Alt.: 1,852 m. 


t kin. N.E. of Sabinas Hidalgo, 
595 x 3001. Alt 


Sannas HipALoO. 
Neuvo Leon. 
313 m. 


0.5 km. S. of San Luis de la 
100°30’W. 600 x 500 1. 


Municipal 
Q17'N., 


Saw Luis Porost. Municipal. 4 km. S.W. of San Luis Potosi. 
22?00'N.,  101?05/W. 2,250 625 m. Radio. Alt. 
1,877 m. 


7 km. N.W. of Santa Rosalia, 


Santa RosaLiA. Municipal. 


Baja California, 27?19/N., 112°15'W. 1,000 » 400 m. 
Alt.: 3 m. 
Tampico, Private. Customs. 5.5 km. . of "Tampico, 
Tamaulipas. ?|7'N., 97*52'"W. 760 U45 im, Radio. 
Repairs. Alt.: 20 m. Hangar. 


"'APACHULA. Private, Customs. 5 km. SE. of Tapachula, 


Chiapas. 14°64/N., 92*15/W. 700 x 680m. Alt.: 182 m. 

Teric. Municipal. 0.9 km. N. of Tepic, Nayarit. 21730'N, 
104?54/W. 700 x 300 m. Alt.: 182 m. 

Touca. Municipal. 1.5 km.. of Toluca, Mexico. —19*17'N,, 
99°39'W. 800 x mo Mte 40 m. 

‘Torreon. Municipal. 4 km. S. of ‘Vorrvon, Coahuila. 
25°32'N., L03?28'W. — 650 800m. Radio. Alt.: LIH 


m. 


In addition to the above list uf the more important municipal 
uerodromes and private aerodromes used for commercial aviation, 
there are a large number of smaller aerodromes distributed 
throughout the State, of which details are given in the Bulletin 
of the Departimento de Communicaciones Aereas of the 
Secretariat of Communications and Publie Works. 


TRANSPORT COMPANY 
Koninklijke Luchtvaart Maatschappij voor Nederland en Kalonien 
N.V. (K.L.M.) (Royal Dutch. Aur Lines). 

On the invasion of Holland on May 10, 1940, a number of 
K.L.M. airliners which survived the bombing of Amsterdam, 
were flown to Great Britain and headquarters were temporarily 
established in London. The services of the rompany were 
placed at the disposal of the Allies und operating under a 


TRANSPORT COMPANY 
Nederlandsch-Indische Luftvaart Maatschappij 
(KN.LL.M.).. (Royal Nothorlinds Indian Airline Company). 

On the occupation of the Bast Indies by Japan in March, 
1942, most of the personnel of KON LL.M. and eleven of its 


Koninklijke 


ADMINISTRATION 


Civil Aviation in the Netherlands West Indies was placed 
under the jurisdiction of wn Inspeetor of Civil Aviation lute in 
194). Headquarters: Willemstad, Curacao, N.W.1. 


NETHERLANDS 


(The Kingdom of the Netherlands Nederland) 


charter to the British Overseas Airways Corporation KLM 
maintained n regular service between: Groat Britian unl 
Lisbon with outstanding reliability for ovor tivo years. By 
the Spring of 142, LM. aneralt were operating to Lisbon 
four tunes weekly and to Gibraltar onve weekly. dn 
Jan., 1940, both these services were taken over by B.O.A.C. 

Since the end of the war with Japan K.L.M. has been 
operating a twice-weekly courier service to Batavia under 


NETHERLANDS EAST INDIES 
(Nederlandsch-Indie) 


nireratt were evacunted to Australia w they served with 
the Netherlands Indies Army Transport Servico under Allied 
Command. 


Since the defeat of Japan, the political situation in Java 
has made it impossible for the company to resume any of its 
NETHERLANDS WEST INDIES 
(The Islands of Curacao, Aruba and Bonaire) 


TRANSPORT COMPANY 


K.L.M. Royal Dutch Air Lines (Compañia Heal Holandesa ce 
Aviwcion), West Indies Section, — Address: 3 de Ruy Verkado, 
Willemstad, Curaçao, N.W.1 


contract with the Netherlands Government. 
aireraft is delaying the resumption of trafic in Europe, but 
the Amsterdam: Maln has heen med a the 
pre war Lisbon se was due fa be recapenert early Ple 
Plans are in hind. for the extablishinent of a transs Mlantic 
service luter in 1940. 


Shortage of 


server 


netivities, and its ambitious plans to extend its pre-war inter- 
island network as well as to operate international. services 
to India, China, Japan, the U,S.S.R. and the U.S.A. remain 
iu abvyance. 


This Company commenced operations in 1934, and in spite 
of the setbacks occasioned by the invasion of Holland, reconts 
a continual increase in trafic since its inception, Tn 19490 Ube 
Company completed a maintenanve department at the Hate 


BA 


NICARAGUA, NORWAY, PANAMA 


Aerodrome, Curacao, for the overhauling and maintenance of 
its aireralt, 

In May, 1943, permission was granted to the company by 
the U.S. Civil Aeronautics Board to open a service to Miami 
and on August 17, the inauguration took place by an extension 
of the Curagao—Kingston (Jamaica) route and a new route 
via Port au Prince (Haiti), both of which unite at Camaguey 
(Cuba) and proceed to Miami, 

Routes — 

Curagao—Aruba (78 miles). 

way. 

Curagao—Aruba—Maracaibo (242 miles). 

vach way. 


Seventeen times weekly cach 
Thrice weekly 


Curaguo—Bonaire. Thrice weekly each way. 


There is no internal aviation, but the Colony is served by 
K.L.M. and Pan American Airways. ‘The former company runs 
a thrice fortnightly return service between Curaçao and Para- 
muribo via Port of Spain. The P.A.A. "Eust Coust Clipper" 
service from Miami to Buenos Aires makes a stop at Paramaribo, 
This service is now flown daily in each direction. 

During 1942 Pan American Airways completed the improve- 


Curagao—Port of Spain—Paramaribo, 
cach way. 
Curagao— Port, of Spain, Thrice fortnightly each way. 
Curacao—Aruba—C. Trujillo, Fortnightly each way. 
Curacao—Ln Guaira, Six times weekly each way. 
Curacao —Aruba— Barranquilla. Twice weekly each way. 
Curaçao — Aruba — Kingston — Camaguey — Miami. 
Weekly each way. 
Curagao—Aruba—Port an 
Weekly each way, 


Thrice fortnightly 


Prince—Camaguey—Miumi, 


Aireraft used :—3 Lockheed 14, 2 Fokker F.XVIIL, 2 
Lockheed Lodestars (property of the Netherlands Govern- 
ment). 


SURINAME 
(Dutch Guiana) 


ments begun in 1941 to the Zanderij airport and their own 
seaplane base at Cobe just below Paramaribo and they are in 


uso on the Buenos Aires and San Juan—Belem services 
respectively. 

AERODROMES 
Panamarimo (Zanderij). Lat. 5°28’N. Long. 20912W. 25 


AERODROMES 


Cunagao (Hato). Lat. 12°11'N. Long 68°68’ W. 44 miles 
N.N.W. of Willemstad on conet, N.W. of oil refinery at. Hato. 
Alt. 59 ft. Runways: W.N.W./E.S.E. 2,132 x 197 ft. and 
E.N.E./W.S.W. 2,132 x 197 ft. Hangars and K.L.M. repair 
shops in S.E. corner. Customs airport of entry. 

BowAImE. Lat. 12°13’N. Long. 68°15'W. 4 miles N.N.E. of 
Kralendijk. Alt. 147 ft. 1,568 x 1,575 ft. 

Arusa (Oranjestad). Lat. 1230/N. Long. 70*01'W. 
S.E. of Oranjestad. Alt. 38 ft. 1,968 x 492 ft, 
tower, hangars. W/T. call sign HHD. 
und 52,70 m. 


24 miles 
Control 
Wave length 37.43 


miles S. of Paramaribo alongside E. side of railway, 
ft. 1,750 x 875 yds. 


SEAPLANE BASE 
Pan American Airways’ base is situated on right bank of the 
Suriname river just below Paramaribo. ‘Chere isa slipway and ù 
barge. W/T. by arrangement with P.A.A. 


Alt. 10 


NICARAGUA 


(The Republic of Nicaragua—Republica de Nicaragua) 


ADMINISTRATION 


Civil Aviation in Nicaragua is controlled by the Ministerio de 
La Guerra, Marina y Aviacion, Managua. The Minister is 
Capitán Benjamín Argüello. 


TRANSPORT COMPANIES 


Compania Nacional Taca de Nicaragua 


Associated with the ‘Transportes Aereus Centro Americanos 
(T-A.C.A.) which has its headquarters in ‘Tegucigalpa, 
Honduras. 


Routes :— 
Managua—Matagalpa—Jinotega—Managua, Once weekly. 
Managua—Bluefields—Puerto Cabezas. Once weekly. 
Managua—La Libertad—Managua. Twice weekly. 
Puerto Cabezas—Bonanza—Siuna—Managua, Once weekly, 
Managua—Ocotal—Matagalpa—Jinotega—Managua, Once 
weekly. 
'The Company also engages in many non-scheduled flights 
serving the goldmines in the interior. 


Aircraft operated ;—11 Ford Trimotora, 2 Lockheeds, 
1 Travel Air, 1 Stinson, 1 Hamilton, 2 “Condors,” and 1 
“Flamingo.” 


Transportes Aeros Centro Americanos (T.A.C.A.) 


The TACA. Titernationnl servies stops nt Managua five 
times weekly in each direction. 


Pan American Airways 


The “Mexico Flyer" service from Brownsville to Balboa 
stops daily at Managua. ‘The recently opened service from 
New Orleans to Balboa also stops at Managua five. times 
weekly. 


AERODROMES 
Managua. Lat. 12708'N., Long. 86°16'W. Civil Customs. 
1! miles S.E. of town. Alt, 150 ft. Size 2,250 x 1,820 ft. 


Administrative building and hangars. 
call sign YNP on short wave only. 

BLUEFIELDS. Lat, 12°00'N., Long. 83940/W. 1! 
town. Alt. 50 ft, Runs N.N.E./S.S.W. 0 
W/T. call sign YNEI and YNI (TACA). 
from S. to N. 


Minor repairs.” WT. 
mile S. of 
2,100 x 180 ft. 
3° slope to field 


SrUNA. Lat. 13730'N., Long. 84°36’W. 1} miles S. of mino. 
Alt. 1,000 ft. Runs N./S. 3,500 x ft. 
JiorEGA. Lat. 13*07'N., Long. 86°00'W. 2} miles N. of 


town, at S.W. edge of large plateau, 


Alt. 3,500 ft. 
E./W. 1,200 x 160 ft. 


Runs 


La LinERTAD. Lat. 12*]2'N., Long. 85*06^W. 14 miles W. of 


town. Alt. 2,000 ft. Runs N.E./S.W. 1,800 x 150 ft. 
Ocoran, Lat. 13°37'N., Long. 86*31'W. 11 miles W.S.W. of 
town. Customs airport of entry. Alt. 1,500 ft. Two strips 


N./S. 2,000 x 400 ft. and N.E./S.W. 1,200 x 100 ft, 

Other nerodromes are situated at ALAMICAMBA, BILWASKARMA, 
Bonanza, CUMPLIDA, MATAGALPA, OLAMA, Purnto Canrzas, 
WASPAN. 


‘The following airports have W/L. and telephone :- 
Puerro UA Kiuna, BONANZA, BA 
Pan American Airways operate a mel 


MANAGUA, 
« L^ LIKERTAD. 
orolojrieal station at 


Managua, and weather reports are telegraphed to this aerodrome 
daily from all nerodromes by the Guardia Nacional Radio 
System. 


ing gronds are situated at Leon, GRANADA, 
my Wank, Fn Gano, Boaco, JuiGALPA, 
Como, JALAL. wore, EL SAUCE, CASARES, CONDEGA 
Advance notice i if using these landing grounds in 
order that cattle y be cleared. 


In 1945 air transport in Norway was boing undertaken by the 
Norges Luftfartstyre (Royal Norwegian Air Transport), a 
Government body. This body was established by Royal Decree 
on December 19, 1943, to operate air lines until Parliament 
was able to decide how Norwegian civil aviation will function. 

‘The Royal Norwegian Air Force, in co-operation with R.N.A.T'. 


NORWAY 


(The Kingdom of Norway- Norge) 


established military nir routes to East Finnmark, in the North, 
hefore the rest. of the country was liberated, After the nan 
defeat RN.AJT, established military routes linking Oslo, Tromsö 
Trandjem, Stavanger, London, Copenhagen and Stockholm. 
Towards the end of the year it was announced that all 
R.N.A.T. routes were in process of de-militarisation and that by 


the Spring of 1946 parallel civil air routes would be established, 
R.N.A.T. has rocommended the formation of a new company 
to he called Det Norsko Luftfartselskap (D.N.L.), the nume 
of the pre-war operating company, whieh still maintains corporate 
existence, 


PANAMA 


(The Republic of Panama- Republica de Panama) 


ADMINISTRATION 


Civil Aviation is under the control of the Comision Nacional 
de Aviacion, Palacio Nacional, Panama, R.P. The Teo "d 
Ady in charge of Civil Aviation is Jaime Smith 
Ministro de Gobierno y Justicia, Panama, 


ASSOCIATIONS 
Club Nacional de Aviaclon, Aeropuerto Nacional, Panama, R.P. 
Principal Official : Dr. Adolfo Arias 
Club Americano, Aeropuerto Nacional, Panama, R.P. 
Principal Official ; Mr. J. Hearn, 


TRANSPORT COMPANIES 


Compania de Transportes Aereos Gelabert, Avenida Central No. 
20, Panama, P. resident: Marcos A. Gelibert, 
Operates a service on Mondays, Wednesdays and Fridays 
from Pannina to David, Puerto Armuelles and return. For 
this service a Vultee monoplane is used, Phe Company also 
runs non-sebeduled services with E Stinson, | Lockheed "Neg 
and 1 Hamilton monoplane 


Pan American World Airways 
Pawenger ‘Vieket and Air Express Olien, Contury Chib 
Suilding, Calle “L N RP. Operitions Depart- 
ment at Airport, Albrook Fiohl, €.Z. Mso offices in Panama 


Awe Building, Cristobal, OZ, 
Routes operated : 
Balbon- Manni, vin. Kingston, 
»erviee thrice weekly. 
Balbon New Orleans, vin Mexico, — "Pwiee daily, 
The Brownsville—Port of Spain. service operates: daily 
through Balboa, with one additional servico between 
Brownsville and Balboa. 


Daily with an additional 


Pan American-Grace Airways. Ino. (Panagra) 

Passonger ‘Ticket and Air Express Office, Century. Club 
Building, Panama, R-P. 03, Terminal Building, Balbon, 
CZ. Operations: Airport, Albrook Field, €.Z. Alao offices 
in Grace Lino Building, Cristobal, 


Routes operated :- 
From Balboa to Colombia, Eoundor, ete., to Buenos Aires, 
Daily. i 
Uraba, Medellin & Central Airways, Ine. (represented by P.AA.) 
Operates services from Balbon to Medellin (Colombia) (416 
miles) on Sundays, ‘Puesdays, Wednesdays nnd. Saturdays 
vin Turbo, Colombia, 


FLYING CLUBS 
The Panamanian Wing of the Inter-American Escadrille 
Formed on June 20, 1941, President: Dr, Adolfo Arias- 


Vice-President ; Lt.-Col, Olmedo Fabrega, 

There is also a club of owners of light sport-planes banded 
together to interest the publie in flying, who are making efforts 
to give flying lessons to those interested, They have no official 
name and am prone to sell their aircraft, which makes for n 
constant change in the persons identified with this club. 


FLYING SCHOOL 


Escuela Gelabert, Aeropuerto Nacional, Panama, R.P. 
fives both flying and ground instruction. Planes used :— 
‘iper Cruisers and 1 Piper Cab, 


AERODROMES 


^ Arkvorr, Panama City, Customs Airport. 2} miles 
Altitude 40 ft, "wo concrete runways 

450 ft., 2,100 ft, x 200 ft. and one 
S.W. 2,500 ft 420 ft, in poor condition. 


Parmi 
N.H. of Panama City. 
N. 500 ft. 
runway N. 


Wind cone to ? Boundary lights only. W/T. 
Davip. Lat, 8?23'N, Long. 822W. Customs Airport. 
Altitude 90 ft. Hangar. W/T. Call sign NEB. Wave 


length 55.8 m. No runways. 


Golf Course. 


No nigh 


ndmg facilities. 
PUERTO ARMUELI 
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THE WORLD'S CIVIL AVIATION 


ADMINISTRATION 
The Panama Canal Zone is administered by the United States 
of America, No private transport companies are established 
within the Canal Zone, Pan American Airways and Pan 
American-Grace Airways serving the Zone use the U.S. Army 
Air Forces aerodrome at Albrook Field, Balbon. 


PANAMA CANAL ZONE (U.S.) 


Aeroplanes of the Republie of Panama are not permitted to 
use the Canal Zone airports, Under present conditions, these 
nireraft are no longer permitted to fly over the Canal, and upon 
leaving the Republic of Panama must proceed northwards 
towards David and make course to 'l'aboga Island and from there 
back to the mainland. 


here are also U.S. Army Air Forces nerodromes at Rio Hato, 
and Howard Field and a U.S. Naval Air Base at Coco Soin 


PARAGUAY 


(The Republic of Paraguay- Republica del Paraguay) 


ADMINISTRATION 
Civil Aviation in Paraguay is controlled by the Ministry of 
War and Marine at Asunción. Director-General of Aeronautics 
Lient.-Col. Atilio Migone. 
ASSOCIATION 
Aero Club del Paraguay. Formed early in 19! Tts activities 
are largely promoted by Government ofliciala and Army 
oflicers, 
Aero Club del Asunción 
Actdross > Artigas No. 280, Asunción, 
President: Senor Hermes Gomez Le 


TRANSPORT COMPANIES 


Aerovias Paraquayas S.A. 
hisis a TACA subsidiary, Phe local operntors are Messrs, 
Navarro and. Ladonehi, who. formerly operated à basi servire 
with Waeo biplanes, 


Pan American Airways 
This Company's “Bast Coast F! 
weekly im each direction to call at. 
Panair do Brasil 
The Company operates two services weekly to Asunción, 
one flying in from Iguassu Falls to the east and. the other 
Irom Corumba to the north. Beth services return. by the 
sume routes to Rio de Janeiro. 
Corporacion Sud Americana de Servicios Aereos 
This Argentine airline operates two services weekly from 


rU servien devintes once 
Asunción 


Canro Panare (Asunción), Private. 11. kms W. of ety 
L400 x 1,200 m, 
Agro Cuun (Asunción). Civil, 11! kms, E. of city. 600 x 500 


m 
The above three aerodromes adjoin each other. 
CONCEPCION, 4 kms, S. of town, 1,000 x 1,000 m. 


ENCARNACION. 8 kms. S.E. of town. 600 x 600m 
PanaGUARI. 2 kms. S.W. of town, 1,000 x 400 m. 

Pinan. 2 kms. N. of town, 800 x 600 m. 

Puerto J. CABALLERO. 23 kms. S.W. of town. 600 x 400m 
PUERTO Pinazco. 4 kms. N. of town. 1,000 x 600 m. 
Puerto CASADO. 4 kms. S. of town, 1,000 x 1,000 m. 


2 kms. S.W. of town. 600 x 400 m. 
5 kms, N. of town. 600 x 550 m. 
500 x 400 m. 


PUERTO Sastre 
PUERTO GUARANI. 
San IGNACIO, 2 kms. S. of town. 


pic Naran ege eii A A b the Paraguayan Buenos Aires to Asunción using Macehi MC94. flying-boats, JAN ESTANISLAO. 7 kms. S. of tow n 

Army Ain Force, Am experimental flight has heen mate Setvice commenced on March 20, 1941. Saw Trax. d kma, SE. of town, 80 x G00 m, 

between. Anmeión. and Buenos Aires; and à oner weekly AERODROMES Vn TE T ArT 400 m. 

service has been maugurated over the route Asuncion Campo Gmaxpr (Asumeidn). Military, 1 kms E. of city pama Neama. Rush » , 

Mrroyas—Esteros—Snn. Raphael—8nn.— Estanishio—lmkya, 1,000 < 1.270 m. ORA: 

, 
(The Republic of Peru—Republica del Peru) 
ADMINISTRATION Routes ; OTHER OPERATING COMPANIES . 
vemos bind. Pilon (npe Niepen Huff-Daland Dusters Inc. (The Peruvian Cotton Dusting Co.) 

Civil Aviation in Pent is controled by “Dirección de "Trujillo — Paensmayo — Chiclayo — Piura — "Palnra, Ollices: Hotel Bolivar No. 926, Lima. General Manager 
Aeron&utica," Comandancia General de Aeroniutien. Miraflores, Seven timos weekly. E Mr. L. P. Thorndike. General Administrators: Cia de 
Lima, Peru, through the appropriate Department, ie Palara—Tumbes. "Three times weekly. Aviación Faucett. 
“Dirección de Aviación Comercial y Civil.” ‘The Jefe de Aviae uci — Modia = Ma — Afequipi--Molleitu-z Cám Aerodrome : Montalban, Cañete. 
Comercial y Civil is General de Aeronautica Carlos A. Gilardi. Aiaia Chala = Timaya Nie hime Chiclayn This company waa established in Peru in November, 1926 


At the Council of Ministers held on July 
announced that in accordance with Law No, 9,577 there would 
be created the Corporación Peruana de Aeropuertos y Aviac 
Comercial which would take over airports and commercial air 
transport. ser and would undertake the construction of 
nireraft material in the Republic. Law No. was a blanket 
emergency measure promulgated in March, 1942. It is not known 
how this will affect the Cia de Aviación Faucett, the only in- 
dependent national aviation company operating commercial 
services and manufacturing aircraft. in Peru. 

A U.S. Aviation Mission assists in the supervision and admin- 
istration of all matters converning military, commercial and 
vivil aviation. ‘This Mission is headed by Colonel Ford O. 
UNM.. 


was 


ASSOCIATIONS 
Aero Club del Peru, Girón de la Unión No, , Lima, 

President: General de Aeronautica Fernando Melgar C. 

Formed September, 1935, ‘The Club has a large member- 
ship and operates a flying instruction school for members at 
Limatambo Aerodrome, Lima, Instruction is given by civil 
and military pilots, using Aeronea, Waco, Mercury. Tayloreraft 
and Piper "Cub" aircraft. 

Liga Nacional de Aviación (National Avintion League) 

Temporary Address: Edificio Piedra, Calle Baguijano No. 
722, Lima. 

Organized early in 1941 by patriotic citizens and financed 
by popular subscription, with the support of the President and 
Cabinet. Ministers, the League bought ten Tayloreraft training 
aeroplanes and launched a Civil Pilot Training Programme. 
It owns an aerodrome with hangars and workshop, ete., and 
forms the Reserve of the Peruvian Air Force, Training is 
given by military personnel and it is hoped to acquire more 
training aeroplanes in the near future, 


PUBLICATIONS 
Comandante de 
Real Felipe, Callao. 
Published monthly. 


Aeronáutica Augusto 
Postal Address : 
Price: 0,50 


Aviacion. Director + 
Correa Santistevan, 
Apartado No. 370, Callao. 
ets. 

Boletin. de la Direccion de Aviacion Comercial y Civil. A 
Government bulletin issued free every three months, giving 
details regarding new regulations and statistics, ete, on 
Commercial and Civil Aviation, 


TRANSPORT COMPANIES 


Compania de Aviación *'Faucett" S.A., Lima 
Hotel Bolivar No. 926, Lima, Headquarters : 
Airport, Lima, Managing Director : Mr. Elmer J. 


Head Office 
Santa Cruz 
Faucert. 


- Chachapoyas Moyohambn Nan Martin Yun 


maguns. "l'wiee weekly. 
Lina ‘Prajilla -Cajarmaren. Ones weekly. 
Lima—Puerto Maldonado. Once forniehtly. 


The Faucett Company manufactures its own eight-sent 
single-engined transports (see under "Peru," Section C) and 
all maintenance and engine overhauls are undertaken by 
Peruvian labour in the Company's workshops. 


‘The Company has its own airport (Santa Cruz) on the 
outskirts of Lima—alongside which is located the aircraft 
factory referred to above. 


‘The Faucett Company also owns the Trujillo Aerodrome, 

Since the entry of the United States into the War, the 
American pilots formerly employed by the Company have 
gradually been withdrawn with the result that, with one 
exception, all the pilots now employed by the Company are 
Peruvians, 

Pan American-Grace Airways, Ine, (Panagra), Grace Building, 

Lima. President : Mr. Harold J. Roig. 

The Company's services, which carry Peruvian airmail 
under authorization of the Governor of Peru, stop seven times 


weekly in each direction at Lima, Arequipa, Talara and 
Chiclayo. 
Routes :— 

2 e from Balboa to Buenos Aires stops seven times 


weekly at Talara, Chiclayo and. Lima. 
Lima—Arequipn. — l'en times weekly. 
Arequipa—La Paz. Four times weekly. 
Arequipa—Arica, Six times weekly. 
Ariea—Antofagasta. Five times weekly. 
Aircraft :—Douglas DC-3. 

Linea Aerea Nacional (LAN), Address 

General de Aeronautica, Miraflores, Lima, 
This Airline is operated by the Peruvian Air Foree as a 

transport and training service. 

Routes :— 
Iquitos—Cueppi. 
Iquitos—Ramon Castilla. 


vlo. Commundaneia 


Once fortnightly. 
Onve fortnightly 


Iquitos— Borja, Once fortnight! 
Tquitos—Pucallpa—San Ramon, | ‘twice weekly, 
Tquitos—Yurimaguas. Twice weekly. 

Passengers, mail and freight are carried to a mimber of 


Amazon and Madre de Dios district 
Fairchild, Keystone. and Hu 


towns in the River 
Boeing, Traveluir, 
aireraft are used. 


The machines used for cotton dusting are Keystone biplanes 
with Wright 220 h.p. “Whirlwind” engines. "They carry 600 
lbs. of calcium arsenate, and the work calls for skilled flying, 
owing to the low elevation required to place the dust accurately 
over the fields and to prevent it being carried away by the 


wind, American and Peruvian-trained pilots are employed. 
AERODROMES 
Lima, “Las Palmas" Peruvian Military Air Base, 8 kms. from 


the city of Lima, is now closed to all civil and private fyi 

Heavy penalties are imposed on aircraft landing without 

special permit. 

Limatamno. The chief airport of Peru, is situated only 4 kms 
S.S.E. from the city of Lima, It is an up-to-date and modern 
civil airport, has large hangar, workshops, fuel depót, customs 
offices, dispatch section, radio station, hotel, and an excellent 
enr service to the city. It is open day and night. 

Santa Cruz, Private civil aerodrome belonging to Cia de 
\viación Faucett S.A. and situated 4 kms. from Lima. It is 
very much used by private owners of aircraft. It has modern 
hangars, workshops, radio and car service directly to ollices 
in Lima, Passengers arriving at Santa Cruz are conveyed 
directly to passenger residence by Company's private cars 
Coastal Zone:—Lima (Santa Cruz) Lst lass, Lis (bimatamlio) 

Ist Chass, Tes Ist Class, Tarana (Custom) Ist Class, Proga Ist 

Chass, Citensvo Ist. Ches, Poneto Isi Class, AKREQUIDA Ist 

Class, Maen a (Customs) Ist Class, T'es, nel Chess, Zones 

2nd Class, Parra 2nd Class, SULLANA 2nd Class, Ciimnov 

Class, Pacasmayo 2nd Class, Cutncua ALTA 2nd Class, Pisco 

2nd Class, Nazca 2nd Class, CAMANÁ 2nd Class, MoLLENDO 2nd 

Class, MoquEGUA, Lonrros, Somare, PÁTAPO, CAYALTI, TUMÁN, 

Casa GRANDE, CARTAVIO, NEPERA, Casma, Las Zorras, Las 

Parmas, Huarmey JaqUI, CHALA, Arico, Ino, VrTOR. 

On the Plateaux:—Casamanca Ist Class, HuANCAYO Ist Class, 
Caraz Ist Class, Avacucuo Ist Class, Cuzco Ist Class, Puxo 
(Customs) Ist Class, HuANCABAMBA 2nd Class, CHACHAPOYAS 
(UI "apial) 2nd Chass, Santa Cruz (Cajamarca) 2nd Class, 
Poeran (Cerro de. Pasco) 2nd Class, JUriAcA 2nd Class, Praz, 
UAJABANBA, Hoamacnuco, Huanuco Vergo, HUANCABAMBA, 
Hvanavcovamva, Pory. 

In the Mountains:—lqurros (Customs) Ist Class, SAN RAMON 
Ist Class, PueALLPA Ist Class, PuERTO MarpoNapo Ist Class, 
BErLavisTA 2nd Class, Masisea 2nd Class, PUERTO BERMUDEZ 


2nd Class, MovonawBA 2nd Class, Tararoro 2nd Class 
Yurimacuas 2nd Class, TrNGO Marta 2nd Class, Muanuco 


(Huachot) 2nd Class, Puerto Vicrorta 2nd Class, ATALAYA 
2nd Class, Rioga, LAMAS, JUANJUL, AGUAS CALIENTES, PUERTO 
Inca, OnENTI, PuERTO Ocopa, Satiro, SOTZIKE, ÜXAPAMPA. 


By n decree of the Minister of Communications of the Provis- 
ional Polish Government, Polish Air Lines (LOT) passes under 
State management as from March 6, 1945. This concern started 
operating regular nir services in liberated Poland in the Middle 


POLAND 


(The Polish Republic—Rzeczpospolita Polska) 


of April with Douglas DC-2 and DC-3 airliners, but details of 
these services were not available at the time of writing. 

In July a delegation from the Polish Air Communications 
Department opened negotiations with the Director-General 


of Air Transport of the U.S.S.R. for regular air services between 
Moscow, Warsaw and Paris. LOT was negotiating for twenty 
Russian-built DC-3 twin-engined airliners. 
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PORTUGAL 


———————————————————————————————————————————————————— 


(The Republic of Portugal—Republica Portuguesa) 


ADMINISTRATION 


By Decree No. 33,967 dated September 22, 1944, a Secretariat 
of Civil Aeronautics was established, The new secretariat. is 
responsible for all matters concerning civil aeronautics, except 
those in connection with the concession and exploitation of 
airlines and with the aerial services inspection in the Colonies. 
Until national airlines are formed or authorised to operate, 
the Secretariat will study and run lines for expe ental purposes. 

Matters regarding the execution of international agreements 
and conventions relations with airline companies, problems 
referring to schools and personnel of civil aeronnuties, aviation 
propaganda and other matters of administration and equipment 
roneorn this secretariat. 


Licut.-Col. Humberto de Silva Delgado and Major Humberto 
Pais Martins dos Santos have been named Director and Sub- 
Director respectively. 

Besides this Secretariat, which has executive powers, there 
is the Conselho Nacional de Ar, which is the advisory organ 
on all principal aviation problems, Tho President is the Prime 
Minister, and Vice-President is Brigadier Alfredo Sintra, Director 
of Military Aviation, Other members of the Conselho are the 
Military Aviation Commanders, a representative of the Lisbon 
Airport) Administrative: Council, Chiefs. of the Government 
Departments interested in aerial communications, two represent 
atives of airline companies, and the Director and Sub- Director 
of the now Secretarint. 

ASSOCIATION 
Aero Club de Portugal, 226, Avenida da Liberdade, Lisbon. 

Founded: 1909. Affiliated to the Fédération Aéronautique 

Internationale. 

It exercises a certain amount of directive control over 
other Aero Clubs in the country. The Club has spacious 
premises and visiting foriegn aviators are made welcome. 


PUBLICATIONS 


Revista do Ar, 226, Avenida da Liberdade, 2nd Floor (same 
building as Aero Club de Portugal). A high-class monthly 
having completed its seventh year of existence in its present 


form. 
Director and Editor: Lieut.-Aviator Armando Correira Mera, 


TRANSPORT COMPANIES 
Aero Portuguesa Limitada. Office: Rua do 


Alecrim, 33, 


Lisbon, Manager: Commander J, Judice de Vasconcellox, 
Operates a frequent (bi, sometinies tri weekly) service between 
Jashon (Portela) and Tangier, ‘This service was extended to 


Casablanen on January 18, 1944. Has completed ton yours 
operations with a high degree of efficiency, Late in 1943 the 
greater part of the Capital of this Company was taken over 
by one of the largest Portuguese Shipping Companies, the 
Companhia Nacional de Navegagio. 


ADMINISTRATION 


By a Decree issued by the Governor-General of the Colony 
the Conselho de Aéronautica (Aeronautical Council) was created 
i 37. 
be. Council has a Secretariat which is responsible for the 
conduct and development of Civil Aviation in the Colony, 
particularly the organization, establishment and exploitation of 
airlines and airports, the financing of civil flying schools, of 
aerodromes and airports and the registration of aircraft. 

The Fundo de Fomento Aeronautico (Aeronautical Develop- 
ment Fund) was created in 1927 to intensify the development 
of Civil Aviation. Funds are obtained from the following 
contributory sources :—(a) Subsidy from the general budget of 
the Colony; (b) Subsidies from the provincial budgets; 
(c) Subsidies from the local budgets; : (d) Taxes or additions to 
existing levies, which by a legal act shall be attributed to the 
Fund ; and (e) Any eventual receipts. 

This Fund is administered by an Aeronautical Development 
Council, a member of which is the President of the Angola Aero 


Club. 


ADMINISTRATION 


A Decree issued by the Governor-General of the Colony in 
1936 created an Aeronautical Council to superintend all aviation 
matters in wowor * with. regulations then laid down., The 
Council had a Secretariat with functions identienl to those of 
the Angola Secretariat. 


TRANSPORT COMPANIES 


Divisio de Exploragao des Transportes Aereos (D.E.T.A.). 
lourenço Marques. Manager : Major Pinho da Cunha. 

The Company is administered 
Railways, Harbours and Airways 
Texeira. 

Lourengo Marques 


by the 
Director 


Department of 
Major Pinto 
Vila Jou Belo. 


Tnhambane-—Mambone 


PORTUCAL 


British Overseas Airways Corporation. 23/27, Avenida da 
Liberdade, Lisbon. Local Manager: Cmdr. A.D.S. Murray, 
R.N. (Retd.). In addition to the regular service U.K.-Lisbon 
operated by K.L.M. under Charter for B.O.A.C., the Corpor- 
ation has other services which stop at Lisbon, for which refer 
under Great Britain. 


Pan American Airways. The Lisbon office: 
'"'éeniea e Maritima, Rua do Comercio, 5 


(in Iaw) of the Cabo Ruivo acro-marine base. 
Airways Atlantic service stops at Lisbon. 


cjo. Sociedade 
Lisbon, owners 


Pan American 


Trafico Aeréo Espanol (late Iberia). Local Manager; Senor 
Jorge Dumlein. Office: 107, Avenida da Liberdade, Lisbon. 
In April, 1943, the Cia Mereantil Anonima de Linias Aereas 
(Iberia) cancelled its services due to lack of aircraft and fuel. 
In August the Spanish Government bought out the German 
interest in the company and subsequently the name was 
changed as above. A Baréelona—Mnadrid—Lisbon. service 
is operated daily. 


American Export Air Lines. Local representative : Johann 

mann, Run dos Panqueirox, 83, Lisbon, In November, 
this company commenced using the Caho Ruivo bise at 
Lisbon on its return Atlantic Service to U, 


Military Service. ‘The Portuguese Military Air Force continued 
to operate the Terceira—São Miguel (Azores) service which 
it imugurnted in October, 1942, 


AIR SURVEY COMPANIES 


Sociedade Portuguesa de Levantamentos Aéreos, Ltda. (S.P.L.A.L.) 
Rin da Bxcole Politéenica, 61-05, Lisbon, "his. Company 
continues to undertake aerial survey work in various parts of 
the Portuguese Empire, but principally overseas, 


Empresa Nacional de Estudos Tecnicos (E.N.E.T.), Largo do 
Picadeiro, No, 10, Lisbon. It is not known whether this 
concern has ever done any aerial survey work. 


FLYING CLUBS 


Aero Club de Portugal, 220, Avenida da Liberdade, Lisbon. 
Operates a flying school at the Sintra Military Aerodrome, 
Aero Club do Porto, Rua das Flores 6, Oporto. Operates a 

flying school at Espinho Military Aerodrome, 
Aero Club de Braga. Operates at Palmeira Aerodrome, Braga. 
Aero Club de Leiria, Operates at an aerodrome at Monte Real. 
Aero Club do Ribatejo. Runs a flying school et Tancos, a 
Military aerodrome. 
Aero Club de Figueira da Foz, 
Figueira da Foz flying field. 
All the provincial clubs are affiliated to and under some 
measure of control of the Acro Club de Portugal. The 
Conselho Nacional do Ar keeps a cheek on their activities. 


Gives flying tuition at the 


ANGOLA 
(Portuguese West Africa) 


TRANSPORT COMPANIES 
Divisáo des Transportes Aereos ( | Transport Division). 
Created in 1938. Headquarters: Lunnda. 
Personnel consists of fi pilots, three mechanies, three 
radio-telegraphists and the head of the airport nt Land 
Attached to the Governor-General of Angola, and additional 
to the personnel already mentioned, is an Air Attaché (an 
Army pilot), 
The following service 


* were believed to be still operating 
but reports received indicate that there has been 
curtailment due to the difficulty of obtaining spare 
ete, at the present time. 


Routes : 
Luanda—Ambrizete—Snnto Antonio de Zaire—Cabinda, 
Weekly return, 
Luanda Pôrto Amboin--Noyo Redondo—Lobito—Ben- 


gwh Su Da Bandeira 


Mosaninedes. Weekly return. 


MOCAMBIQUE 
(Portuguese East Africa) 


—Beira—Tete—Quelimane—Mozambique. 
Lourenço Marques — Inhambane — Beira 
Quinga—Mozambique—Porto 


Once weekly. 
Quelimane: 
Amelia—Moeimboa de 


Prain, Once weekly, 
Lourenço Marques—Beira—Quelimane, Once weekly, 
Lourenço Marquer—Reirn—Quelimane—Mozambique. 
Onee weekly 


British Overseas Airways Corporation 
The Colony is served by the "Horseshoe" route which stops 
twice weekly in each direction at Lourengo Marques, Beira 
nnd Mogambique 


FLYING CLUBS 


Aero Club de Moçambique, Lourenço Marques. President : 


FLYING SCHOOLS 

Soc. Tecnica de Aviação, Avenida da Liberdade, 35, 2nd Floor, 
Lisbon. Operated nt the Avera Military Aerodrome, but 
temporarily closed, 

The Arraiolos Flying School. Operated at Evora and Arraiolos, 

The General ‘‘Carmona” School of Civil Aviation. Operates from 
a flying field at Montemor-o-Novo. 

The ‘‘Bissaia Barreto” Aviation School. Operates at Coimbra 
Aerodrome, which belongs to the Administration of the 
Province of Beira. 


AERODROMES 
Parmera (Braga). Belongs to the Braga Municipality. 
BENALFANGE. Temporary aerodrome of the "General Carmona” 
School of Civil Aviation. 
Lema. The property of the Leiria Municipality. To be 
turned over to the State to become a Military Air Base. 
Evora ! 
ARRAIOLUS | 
FiGUEIRA DA Foz. 
COBRA, 
Beira, 
Gaviào. Belongs to Snr. Pequito Rebelo, 
Corucne (Cascavela Field). Belongs to Snr, C, Patricio. 


Berong to the Arraiolos Flying School. 


Belongs to the Municipality. 
Belongs to the Administrations of the Province of 


EsrrNWO. (Military Aerodrome). Used by Aero Club de 
Portugal. 
PonrkLA (Lisbon), Situated at Portela de Sacavem. Opened 


to air traffic in October, 1942, and is now in regular use by 

the airlines, It replaces Sintra which has reverted to Military 

use. 

The Portela nirport is 4 miles to the North of the centre of 
Lisbon and approximately 2 miles from the Cabo Ruivo seaplane 
hase. It has four concrete runways 1,200 metres long and 
there is ample room for extensions when this becomes necessary. 


‘The airport is still not officially open although it has been in 
use since October, 1942, Already the need has been felt for 
extensions to runways and buildings. The Administration 
building has been enlarged and the Control Tower heightened. 
Full radio-directional equipment. hul not been installed at the 
time of writing. 


SEAPLANE BASE 


"The Cabo Ruivo seaplane base is situated approximately 4 
miles N.N.E. of Lisbon. Although still considered provisional, 
it will probably become the permanent seaplane base, having 
very adequate equipment and no more suitable site being 
available. 


FLYING CLUBS 
‘The development of Civil Aviation began with the creation of 
the Aero Club de Angola, and with the organization of a private 
acrodrome and necessary installations near Luanda. Progress 
was rapid, and there now exist seven flying schools, functioning 
at Luanda, Benguela, Nova Lisboa, Mossamedes, Sá da Bandeira, 
Malange and Lobito. 


AERODROMES 


BENGUELA, Losrro, LUANDA, MALANGE, MossaMEDES, NOVA 
Lisnoa, Porro AMBOIM, PORTO ALEXANDRE, SANTO ANTONIO 
no ZAIRK, SA DE BANDERA, CADINDA, HUMPATA, QUIBALA, 
Sitva Porto, Vita Luzo AND Vita TEIXEIRA DE Souza, 


Manuel Simões Vas. Ramiro do Nascimento 
Coimbra. 

The activities of this Club, which were considerable up to 
1940 and included free instruction to Members of the Military 
School are believed to be more or less dormant at present, 
due to various difficulties and a loss of interest among the 
local people, 

Aero Club da Provincia da Zambézia, Quelimane. 


Aero Club de Beira, Beira. 


AERODROMES 
Bema, CHIBUTO, Inwamuane, INHAMINGA, INHARRIME, 
Lourenço Marques, Lumno, Mocimnoa DA PRAIA, MAGUDE, 
MANBoNE, M MA, MANHIÇA, MUTARARA, Porro AMELIA, QUEL- 
IMANE, Quinoa, l'eTE, UANETZE, ViLA João BELO, ViLAMAcnano 
Vina PERY, Zemno, VILANCULOS AND Nova LUSITANIA. 


Secretary : 
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THE WORLD'S CIVIL AVIATION 


ADMINISTRATION 


l Aviation in the Colony. is controlled by the Nervigos 
Aereos da Colonia (Aerial Services of the Colony). The Director 
of the Aerial Services is Major-Aviator Sérgio da Silva. 


TRANSPORT COMPANIES 
Pan American Airways 
The Company's Trans-A\tlantic service utilises the seaplane 
base near Bolimn on an alternative R/W. ronte from Lisbon 
to Prinidiel amd thenee to the l M 
With the signing of an agreement between the British 
Government and Pan American Airways, in September, 1941, 


ADMINISTRATION 

The Azores are an integral part of the Republic of Portugal, 

In September, 1943 the Portuguese Government, in virtue 
of an ancient alliance, placed the islands at the disposal of 
Great Britain as a base for the protection of the Atlantic sen- 
ways. AS n consequence extensive work was immediately 
undertaken by Britain on the extension of existing, and the 
building of new aerodromes, These will no doubt be made 
good use of after the War. 


PORTUGUESE GUINEA 
(West Africa) 


Pan American Airways (Afrien) Ltd 
African route for the delivery of nireraft. to the 
‘The operation of the route was taken over by the US. Air 
‘Pransport Command in PAS, 


took over the trans- 
Near East, 


FLYING CLUBS 
Aero Club da Guiné 
‘This Club uses the private D.H, "Leopard-Moth" belonging 
to the Servicos Aereos da Colonia, which was flown out to the 
Colony from Portugal by Major-Aviator Sérgio da Silva on 
his appointment as Director in April, 1939. 


AZORES 


TRANSPORT COMPANIES 
Sociedade Acoriana de Estudos Aereos 
This Company was formed in the Summer of 1942 with the 
object of linking the three principal islands, Payal, San 
Miguel and Terceira. However, no operations have resulted 
and it is believed the Company is merely n legal necessity for 
Pan American Airways, 


AERODROMES 


nasa, Eb would appear certain that this nerodre a 
msiderably enlarged to take eare of the numerous mirer? 
using it at present. No details nre available, 


m 


Emergency Landing Grounds 
Barats, CANCHUNGO, MANÔSA. 
pr Benger, 


Inna pas Garsas, Pans 


MILITARY AIR SERVICE 


On October 1, 1942, the Military Authorities began a weekly 
public nir service for passengers between Rabo de Peixe (Sa? 
Miguel) and Lagens (Terceira), using Junkers Ju 52 aircr* 
‘This service was suspended in 1943. 


RUSSIA 


(The Union of Soviet Socialist Republics—Soyuz Sovietskikh Sotsialistficheskikh Respublik) 


ADMINISTRATION 


The Direct foneral of Soviet Air Transport is Marshal of 
the Red Air Foree Astafive, Tho Vice-Director in charge of 
civil operations is Lieut.-Genernl Semenov. 

Civil Aviation activities in the U.S.S.R 
portation, Forestry Patrol, a Flying Medical Service, the sowing 
and spraying of crops, the latter including the destruction of the 
malarial mosquito and the locust, Flying and Gliding Schools, 
the instruction of the population in civil air defence, ete. For 
these purposes there are certain administrative bodies responsible 
tothe Director-General and through him to the Council of People's 
Commissars, 


cover Air Trans- 


Oupravlenie Grajdanskovo Vosdouchnova Flota (Chief Adminis- 
tration of the Civil Air Fleet), Moscow. 

This is the chief administrative body in the U.S.S.R. for 
iir transportation, forestry patrol, the flying medical service, 
the sowie of erops and Che extermination ef ayrieultural 
wats, 

Under the mune “Aeroflot the air transport services of the 
Soviet Union cover à wide network, but detaiis of civil avintion 
operations ave, liko all other Soviet. air activities, not. made 
available other than in the form of popular. propaganda as 
published in the Soviet press or broadenst over the Moscow radio, 

In the Summer of 1945 there were known to be nir services 
between Moscow and the capitals of the fifteen Union Republics, 
as well as direct air communications with Berlin, Prague, Warsaw, 
Bucharest, fin, Vienna, Budapest, Belgrade and Teheran. 

Regular schedules are also maintained between Moscow and 
Kharbaroysk in Far Eastern Russia, This is the longest route 
in the U.S.S.R, and hotels have been opened at Novosibirsk, 
Irkutsk and Nerehinsky, intermediate stops on the route. Radi- 


ating from Kharbarovsk are many local servie 
routes serving Sakhalin and Kamchatka, 

In the Northern Administration more than 100 seiviees had 
been innugurated. The main route. connects Moseow with 
Leningrad. Other regular passenger and freight services link 
Leningrad with Volodga, Murmansk, b n, Novyorod, Velikiye 
Luki, Archangel and Kolym. 

Soviet Russia has held aloof from all attempts to interest her 
im international co-operation, U.S,S.H. declined to be 
represented at the Chicago International Air Conference, but 
n seat has been reserved for its representative on the Provisionnl 
International Civil Aviation Organization established in 145, 


ASSOCIATION 

Osoaviakhim (Society for Air and Chemical Defe 

This central Society, with headquarters in Moscow, unites 

the Osoaviakhim Socie of the Republics forming the 

SR. and is responsible for the activities of the Flying und 

Gliding Clubs and for the instruction of the civil population 

in air defence, ete, It is also responsible for pre-military 

flying training and aerial propaganda, E 

The Osoavinkhim comprises a large number of Aero Clubs, 

most of whieh operate flying. schools and have their own 
aerodromoes, 


‘These include 


ee) 


z 


PUBLICATIONS 
Westnik Wosdushnowo Flota (News of the Air Fleet). The 
official organ of the Directorate of the Red Air For chiefly 


serves the interests of the personnel of the Military Air Fleet. 
Samolet (Aircraft). Published by the Union of Osoaviakhim 
Societies of U.S.S.R deals chiefly with problems of Civil 
Aviation and airship navigation in U.S.S.R. and abroad, and 
also with aircraft models and glide 


Business) 


Chronika Wosdushnoyo Dela (Chronicle of Air aims 
claims 


Published by the Union of Osoaviakhim Societies : io 
on the basis of world literature to receive all news of aviation 
and airship navigation from abroad; reviews all impor 
foreign articles and books referring to aviation. 

Technika Wosdushnowo Flota (Air Fleet, Technics). 
by a group of scientific research organizations; illumin 
the problems of aireraft and engine constructions. 
journal is chiefly for engineers. 


Published 
nates 
his 


AERODROMES 

Customs Aerodromes 

Europ: Moscow, Lentnorap, VELIKIYE LUKI. vax, 

Asia :—Baxv, IRKUTSK, Verkur-Upinsk, KHABAROVS 

TASHKENT, TERMEZ. 

Civil Airports are established throughout the 
nerodromes are essentially military, but are used by civi 

The following air routes are known to be equippet 
revolving beacons for regular night-flying : 


Union. Many 
1 aircraft 
with 


Moscow— Bologtoje— Leningrad. mini 

Moscow — Orel- - Kharkov -— Rostov — Armavir =- Miner 
Vody. 

Moscow—Penza—Sumara. 

Moscow—Nijni Novgorod. 

Moscow 


Moscow —) Kharbarovsk. "m 
Sverdlovsk — Shadinsk — Kurgan — Petropavlovsk — 
Novosibirsk —Taige 


Krasnoyarsk——N 
‘Vshelkar —K 


hni Udinsk—Irkutsk. 
1 Orda —Tashkent. 


SALVADOR 


(The Republic of EI Salvador Republica de El Salvador) 


ADMINISTRATION 


Civil Aviation is controlled by the Department of Avintion 
acting under the Chief of the Military Aviation Service, 


ASSOCIATIONS 


Club de Aviacion Civil y de Reserva, Aerodromo de Hopa 
San Salvador. 


The Salvadorian Wing of the Inter-American  Escadrille. 
Honorary President; The Minister of National Defence, 
General Andrés Ignacio Menéndez. 


TRANSPORT COMPANIES 


Transportes Aéreos Centro Americanos (TACA) 
This Company, with headquarters in Tegucigalpa, Honduras, 
operates five services weekly in cach direction to San Salyador 
on its International Service 


Pan American Airways 
San Salvador is a regular stop on the Brownsville 
daily service in each direction, 


Transportes Aéreo Salvadoreños 
This Company has not begun. (he. operation of regular 
services, Tt has, howey operated. non-scheduled: tlurhits 
between San Salvador and outl; ing points. Ht was last known 
to own two aircraft of unspecified type 


Balboa 


AERODROMES AND SEAPLANE STATIONS 

The chief airport i$ at Sax Sat pon. (Hopango). 
ft, (064 m.). Military and Civil Customs Airport 
ways N./S. and E./W. 1,500 yds, Hangar. 
landing facilities. Radio. Call sign. YSN. 

D/F. and Meteorological data available. 

There are also aerodromes without service exc 
ut the following places : 


Mtitude 

Run- 
Beacon and night- 
Short wave only. 


pt fuel and oil 
SAN MIGUEL, A HUACHAPAN, SONSONATE. 


ADMINISTRATION 


Civil Aviation is under the control of the Directorate of Civil 
Aviation, Magdalena 12, Madrid, whieh itself is under the control 
of the Minister for Air, 

» Directorate covers wll aspects of Civil Aviation, ineluding 
gliding. 


ASSOCIATIONS 


Federación Aeronáutica Nacional de España (F.A,N.E.), Calle 
Mayor 4, Madrid 


SPAIN - 


(The Spanish State- Espana) 


‘This body is the representative of the Fédération Aéronautique 
Internationale (F.A President Don Alfonso de Hoyos 
Sánchez, Viscount Manzanera, Secretary: Don José Barcala 
Moreno. 


PUBLICATION 


Revista de Aeronautica, "Ihe oficial organ of the Air Ministry. 
Editor : Teniente Coronel Francisco Iglesias, Foreign Editor : 
Teniente Coronel Ricardo Munaiz. Address: Jinn de Mena 
S, Madrid. Issued monthly. Prive 5.00 ptas 


Zreyreconees, San VicewTE, UsuntTAN, Cnanvres ssee 
Inoranco Lakk can be used by seaplancs, ivil 
Since the German occupation of Norway all national civ! 
aviation has disappeared. The German airline Deutsehe Luft- 
hansa is, however, operating certain services into Norway 
(See under Germany), 1 
The Royal Norwegian Government in London has establishes 
an organization known as Royal Norwegian Air Transport 
(Norges Luftfartstyre) as a war-time measure, with olliees at 
Kingston House South, 70, Ennismore Gardens, London, 8.V 


The Director-General is Mr. Annaeus Sehjodt. The obje 
of this organization, until the liberation of Norway 
prepare, by acquisition of rights and equipment and by 
means, for the resumption after the war of civil aviation in 
Norway for the conveyance of passengers and s both by 
national and international services. It may also be enjomed 
by the Norwegian Government to organize civil aie lines during 
the war. 


FLYING CLUBS 


The following Aero Clubs are affiliated to the 
rnáutien Nacional de Espana. 


deración 


Aero Club de Madrid. 
Aero Club de Sevilla. 
Aero Club de Valencia, 
Aero Club de Barcelona. 
Aero Club de Zaragoza. 


Airport usod 
Airport used ; 
Vitport used : 
Airport usn 
\irport used 


Barajas, 
San Pablo 
Manises, 
Mointaches 
General San iro 


<<< 
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GLIDING 


Several glider schools are operating in Monflorite (Huesca), 
Somesterra, Cerro del Telegrafo (near Madrid and Santa Colombo 
de Somoza (León) for the traning of youths between 15 and 20 
years of age, Hundreds of such pupils receive instruction each 
your, and surveys are being made by land and air with a view to 
Opening other schools. 


For youths between 10 and 15 acro-model schools. exist 
throughout the country to train such pupils in "airmindedness;'" 
TRANSPORT COMPANY 

Trafico Aeréo Espanal (late Iberia). 
Head Office: Plaza de Cánovas, Madrid. 
Director: Cesar Gomez Lucia, 


This company holds exclusive rights granted by the Spanish 
Government for the operation of all commercial air services, 


both national (including those to the Colonies and Protectorate) 
At 


LU 


the present time, 
overnment à few 
eks flying 


and reciprocal international. lines, 
apart from having bought from the 


material to extend its interior lines, ns well ns lines with the 
Canary Islands and the African colonies 
Rontes :— 
Bnreclona —Madrid, Weekdays, 
Lisbon—Madrid, Weekdays. 
Madrid—Seville—Tangiers—Tetuan, 
Tetuan—Melilla. Weekday 
Aircraft :—Junkers Ju. 7 
(Dakotn), D.H.84. 


Weekdays, 


Douglas DC-2 and DC-3 


OTHER OPERATING COMPANIES 


La Compania Espanola de Trabajos Fotogramétricos Aéreos S.A. 


(C.E.T.F.A.). Address: Madera 1, Madrid. 
"This Company uses n. D.H. Tiger Moth for its photographie 
and survey service, 


AERODROMES 
Lat, 4072 


ARATAS (Madrid). Province of 


Madrid, 9 miles of city, 2,200 yds. X 
1,800 yds. Full facilities N 
SAN Panto (Seville). Lat. : N., Long, 5°55’W. Province 


SWEDEN, SWITZERLAND 


of Seville. 4! miles E.N.E. of city. Alt, 65 ft 


€ 1,100 yds, Full facilities, 


2,700 yds, 


GARCIA. Monsro. (Málnga). Lat. 30°40'N Long. 4^2 
Province of Malaga, 4 miles S.W. of city. Mt, U4 ft. 050 
y yde. W/T. and Met. service in Málaga. 

Manises (Vale: ) Lat. 30730'N., Long. 0°20°W, Province 
of Valencia, 3 miles W, of city. Alt. 150 ft, 1,650 yds, 
1,450 yds, W/T, i 

Muntapas (Barcelona), Lat. 41^18'N,, Long. 2°03'E. Provin 


of Barcelona. 9 miles S.W. of city. Alt. 13 ft. 1,300 yds, 


875 yds. W/T. and D/F, 
LONA (Seaplane Stn.). Long. PIVE. 
LE. side of city, 700 yds, 

Sow Boxer (Mallorea Isd.). V, Long, 2°48'F 
Province of Baleares, (+ miles ) or Palma. Alt. 55 ft, 
1,300 yds, x 875 yds. 

POLLENSA (Seapli Stn.). Long. POVE. 
Province of Baleares. Close Hensa city. 
3anpo (Las Palmas). Lat. Long. 15921'/W. 124 


miles S. of Las Palmas in Gando Ba 
Full facilities. 


1.750 yds. x 600 yds. 


Douglas Dakotas which have landed in Spain, 


ADMINISTRATION 
Civil Aviation is under the jurisdiction of the : 
Kommunikationsdepartementet, (The Ministry of Commun- 
ications), 
Minister of Communications: F. Domö. 
Permanent Secretary : H. Berglund. 
Address: Mynttorget 2, Stockholm 2. 
The direct control of Civil Aviation and the administration 
of the state-owned civil airports is exercised by the : 


Väv- och Vattenbyggnadsstyrelsen, Järnvägs- och Luftfarts- 
byrån, Luftfartsmyndigheten (The Royal Board of Roads 
and Waterways, The section of private Railways and 
civil Aviation, The Civil Aviation Authority). 

Director-General: N. Bolinder. 

Director: C. Ljungberg. 
Inspector of Civil aviation 
First Secretary : E. Nylund. 


ASSOCIATIONS 


Kungl. Svenska Aeroklubben (Royal Swedish Aero Club). 
Founded 1900. Offices: Malmskillnadsgatan 67, Stockholm. 
President : H. R. H. Prince Gustaf Adolf. Secretary : Colonel 
H, Enell. 

The Club, which is affiliated to Fédération Aéronautique 
Internationale, is the principal organization and the controlling 
body for the sero clubs in Sweden. 


Svenska Flygares Riksförbund (National Guild of Swedish Pilots). 
6 Fredsgatan, Stockholm. 
Chairman : Carl Trygger. 
Vice-Chairman: Colonel K. J. A. Silfverberg (8.A.F.). 
jeneral Secretary : Captain G, M. M. Lillichook. 
The aims of the Guild are to serve Swedish aviation and 
present the interests of Swedish pilota by promoting the 
development of aviation and making the Swedish people 
mr-minded. Further to develop comradeship amongst 
members, to increase the knowledge about aviation matters 
amongst members and to act in an advisory enpacity both 
within the Guild and outside of it. 
Eligible nre holders or former holders of civil pilot's licence, 
civilian/natigators and wireless-operators, pilots, observer, 
wireless-operators and air-gunners of the Swedish Air Force. 


TECHNICAL INSTITUTIONS 
Ingeniórsvetenskapsakademiens Flygtekniska Kommitté (‘The Air 
Technical Committee of the Academy of Engineering Science). 

Address : Grey Turegatan 14, Stockholm. 


m 


ho 


Tord Angstrom, 


re 


Sv 


Members: Edy Velander, President, Karl Lignell, Ivar 
Malmar, Erik Sjogren, ‘Tord dixe. 
Flygtekniska Foreningen (The ‘Leehnival Society). Addi 


‘AB Acrotransport, usgeholmstorg 1, Stockholm. President : 


Tord Angstrom. 


Kungl, Tekniska Hógskolan ( 
Addres: Valhallavügen 79, 


PUBLICATIONS 
Fly. Vublished fortnightly at Tegnérgatan 35, Stockholm 
On October. 1, 1942, Plygning, which was originally the 
official journal of the Royal Swedish Aero Club, was merged 
with the Swedish Air publication F/yjpost. Until 
January 1, 1943, 
Now remuned Flyy. Managing Edito 
Executive Editor : Lieut, Gunnar Knutssé 
Seenak Flygtidning. Published monthly at 
Malmö. Editor: H, W. Gost. 
Vi Flygare. Published monthly nt Fredsgatan 6, Stockholm. 


he Royal Technical University). 
Stockholm, 


or 
the joint publication bore both mames. 


Col, W. Kleen. 


n 
Sullerupsvügen 26, 


emerged. AB. 
company strong enough to survive. 
privately-owned during its first five years. 


at present, 
operating Swedish company, no monopolistic legislation exists 
and several other companies have been formed. 


SWEDEN 


(The Kingdom of Sweden Sverige) 


TRANSPORT COMPANIES 
From about a dozen compunies formed between 1910 and 1925 
Aerotransport (Swedish Air Lines) us the only 
Swedish Air. Lines was 
"Then the Govern- 
ent took over, first a small part and later on, us is the situation 
809, of the shares. Although A.B.A. is the only 


They are, 


»wever, not yet operating on scheduled lines. Details. ure 


given hereunder :— 

Aktiebolaget Aerotransport (Swedish Ai Lines, A.B.A.). 
Address: Kungsholmstorg 1, Stockholm. Chairman: Frans 
Severin. Managing Director: Captain C. Florma 


"The following routes were in operation in the Summer of 


1945 


tockholm—Lurku—Helsinki. Daily. 
Stockholm—Visby. Daily. 
Stockholm- -Göteborg -Croydon. 


Stockholm—Amsterdum, 
Stockholm—Oslo, 
Stockholm— Warsa 


(weekly Government courier service 


only). 
Stockholm-— Goteborg — Malmo. 
Stockholm—Sundsvall— Harndsand—Lulea. 


Altogether forty internal services nre operated in Sweden 
with traflic centres at Goteborg, Kopenham, Lulen, Malmo, 
Sundsvall, Härnösand, Visby and Stockholm. 


Svensk Interkontinental Lufttrafik A.B. (S.I.L.A.). 


Chairman; Thorsten Hérnod. P. A. 
Norlin. 

This Company has been formed to permit Sweden to take 
full advantage of post-war intercontinental air transport. 
lt was formed on February 1943, and at the founde 
meeting on May 31, 77 representatives of Swedish industry 
subscribed the fully paid-up capital of Kr. 12,000,000. Partic- 
ipation by the Government was purposely avoided. 

During the Summer of 1945 a series of survey flights were 
made between Stockholm and New York, via Iceland. and 
Labrador, with converted Boeing Fortress monoplunes. 

No Government subsidy has been asked for. A close 
liaison is maintained with A,B.A, who has placed its Adminis- 
tration, Commercial Organization and technical service at 
the disposal of the new company and will supervise operations. 
A.B.A, pilots and other staff will bo used. 


enika Aero-Lloyd A.B. Göteborg. 

'his Company has been formed as a subsidiary of the 
Alea company, Svenska Lloyd. The Company intends 
to operate a service from Göteborg to London as soon as cond- 
itions permit. The Managing Director of the Company, 
K. R., Bokman, is also Managing Director of the shipping 
company, and a member of the Board of Directors of the newly 
formed S.LL.A. 


Managing Director : 


Skandinaviska Aero A.B. (Scandinavian Airways, Ltd.), Stocek- 


Bokman (Managing Director. of 
Managing Director: A. Fors- 


hol Chairman: K. R. 
Roderi A.B, Svenska. Lloyd). 
murk, 

‘This company was formed to take over the taxi and charter 
flying business formerly operated under the nume of A.B. 
Bjorkvallsflyg. During the war the company has been muin 
oceupied with target-towing and other somiemilitary duties 

In November, 14. the control of the company was taken 
over hy several shipping owners jn. Gothenburg and à. con- 
siderable enlurgement. of the company's capital at the sume 
time being announced. 

The company has applied for Government franchise to 
oporate regular nir routes within Sweden 


Svensk Flygtjánst A.B. Arsenalsgatan 4, Stockholm 
Managing Director : Tor Eliasson. 

This company has existed for some years and hus, until 
recently, been chiefly occupied with sehool and. taxi lying 
It plans to operate feeder lines in connection with AH, Vis 
international lines. 


NAVIGATIONAL SERVICES 


Radio Services for the use of aviation are in charge of the 
Radio Department of the Telegraphic Office, the main stations 
being located at Göteborg (Torslanda), Malmö (Bulltofta), 
Stockholm (Bromma). In addition there are a number of 
non-directional radio-beacons put up along the main air routes. 

The air routes between Stockholm—Malmó and Malmo— 
Góteborg are marked with a series of beacons spaced 25 km. 
apart. ‘These beacons are of the oscillating type, develop about 
1,900,000 candle-power and show generally three white flashes 
every five seconds in the direction of the route. 


AERODROMES 


Lut. 592; 


1755 


STOCKHOLM-BROMMA. Long. 


N.W. of city. Lunding runs 2,000 60 m. 
40m. W. 1,000 x 40 m. S,W,/N.E., 1,400 x y m. 
N.N.W./ Hangers. Full repairs. Full night facilities. 


Customs, 
Lat. 57°42'N, 


enz 


W/T. Dj 
GÖTEBORG- TORSLANDA. 


Long. ll54T'E. 11km. 


W. of town Landing runs 1,8; 60 m. N.E S.W., 1,150 
440m, BOW, 7 0 40 m. E Hanger. Minor 
repairs Full night facilities Lorenz. Customs. 
Mary -BuLrLTorTa. Lat, 53°30'N. Teog: 13°04 3.9 km. 
of tow Landing runs 1,200 m. N.W./S.E, 1,100 m. 
2,8.W. Hangars, Full repairs. Full might facilities. 
W/T., D/F., Lorenz. Customs. 
OnkEnnOo. Lat, 59515'N. Long. 13712'E. S. of town. 
Landing runs 1,200 m. N.E./S.W., 1,150 m. N.W j. Hangar 


28 < 18m. Minor repairs. 

Visny, Lat. 57°3WN. Long. 18°20'E. 2 km, N.E. of town. 

Landing runs 1,350 m. N.E. » 1,000 m. Be Hangar 

37 x 20 m. Minor repairs, Minor night facilities. W/T., 
F. Customs. 

Karisran. Lat. P201 N. Long. 13° ? km. S. of town, 


; 1,000 m. N.E No hangar. 


Landing runs 1,000 m. N 


Minor repairs, W/T., D/F. 
Ni NDSVALL-H SAND, Lat. 027323'N. Long. 17°27E. 15 
km. N, of town, Landing runs 1,350 m, N.W./S.E., 1,160 m. 

N.B/S.W. No hangar. Minor repai 
AweEN, Lat. JSN. Long. MPIV. 


Landing runs 1,000 m. E. W. 


Hangar ?1 15 m. Minor repairs, Minor night. fac ities. 
WT D/F, Customs. 
JóNkOriNG. Lut, 9746 N, Long. HPU E town, 
uling runs 750 m, E,/W., 650 m. Is 
Minor repairs. Minor night facilities, W D/F. 
Customs, 
EsLöv. Lut, UN. Long- E. 16 km town, 
Landing runs NOU m. N.W 730 m. N No 


Minor repairs, 


SEAPLANE STATIONS 


hungar. 


NrOCKHOLM-LINDARANGEN, Lat, HN. Longe 1805. 
3.5 km, NL. of city, Alighting area 800 1,000 1,500 
m. Hangus, Minor repairs, No might facilities, Customs. 

GOrEHORG“PORSLANDA. Lat. UYN, Long. UATE, UL 
km. W. of town, Alighting aren 1,500 1,500 1.500 m. 
Hangars, No night facilities, WP, D/A. Customs: 


SWITZERLAND 


(The Swiss Confederation. Schweizerische Eidgenossenschaft) 


Journal of the National Guild of Swedish Pilots, Chief 
Editor: Hans Ostelius. 
ADMINISTRATION 


Civil Aviation is controlled by the Department of Civil Aviation 
headed by a Delegate for Civil Aviation. "his department is 
purt of the Departement dex Postes et dex Cheinins do Fer. 


ASSOCIATIONS 
Aero Club der Schwelz (Aéro-Club de Suisse), President: Lto 
Col. W. N. Gerber, Sihlquai 55, Zürich. Secretary General : 


Capt. Rieser, Schanzenstrasse 1, Berne. 


The Swiss Aero Club has 22 Sections to which the following 
gempa wen atlaehed TA pawer driven fying groups. 
2 free balloon groups: E gliding groups; and 26 gronps for 
the construction of models, 


The Swiss National Office of Transportation 

‘This private orgunization, which was formed in 1942, has 
an annual appropriation of about four million Swiss franes 
of which one million is subseribed by the € niment, amd 
the remainder by private commercial interests. Phe object 
of the organization, which functions without Government 
interference, is to promote trade and commerce through 
publicity. 
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PUBLICATIONS 


Aéro Revue (Official Organ of L'Aéro Club de Suisse) 


Bachler & Co., Berne, 8. Fortnightly 
Interavia, Aeronautical news from all parta of the globe. Soe, 
Anon. d'Edition Aéron, Internationales, Cité 20, Geneva, 11. 


Twice weekly. 


AIR TRANSPORT COMPANIES 


A company formed as the result of the amalgamation 
of the two firms Ad Astra-Aéro and Balair. Ollices: Bahnhof- 
platz 7, Zürich. Aecrodromes : Zürieh- Dübendorf. 

All civil transport was closed down on August, 1039, owing 
to mobilisation of the Swiss Army, Swissair resumed operations 
in March, 1940, with a service from Locarno to Rome but 
this was interrupted on Italy's entry into the war in June, 

On September 30, 1940, Swissair resumed its daily Zurich— 
Munich service and between November, 1941 and January, 
1143, it operated the Zurich—Stuttgart—Berlin route, From 
January 23, 1943, the service was restricted to the Zurich 
Stuttgart ion, Ths reduced service was discontinued 
on August 17, 1944, following the destruction on Stuttgart 
aerodrome of a Swissair DC-2, smd to have been due to an 
American air raid in 1944 

In 1944 Swissair, the only Sw company operating in 
recent years, covered a mileage of 58 km. (46, miles) 
ns compared with 146,918 km. (01,236 miles) in 1943, and carried 
2,187 passengers, the figure for 1943 being 4,748. 

On May 12, 1945, a Swissair DC-3 made the first of several 
non-scheduled flights to Lisbon in connection with u Swiss 
exhibition in Oporto. The first Swiss international scheduled 
service Was started on July 16, between Zurich, Geneva and 


Swissair. 


ADMINISTRATION 


Civil Aviation in Turkey is under the control of the Ministry 
of Communications, but the Military General Staff lay down the 
routes on which aircraft may fly. 


ASSOCIATIONS 


Türk Hava Kurumu (Air League), A semu-ofticial organization 
designed to promote and foster the growth of “air-mindedness" 
in Turkey. It has a considerable income, derived from a tax 
on all salaries and wages, and from lotteries, subscriptions, 
and donations. The League runs the only authorized lottery 
in Turkey 


Every city and town in the country has contributed its quota 
and many villages have raised suflicient money for one machine. 
Each machine so added to the National Air Force bears the 
name of the town or village from which the purchase price 
was received. 

Apart from the purchase of machines the League devotes 
its energies to the development of flying and gliding schools 
through its subsidiary organization—the '"Türkkusu." 


Türkkusu (**Turkish Bird’) Association. An offshoot of the Air 
League. It was inaugurated at Ankara on May 3, 1935, and 
has since opened branches in the chief provincial towns. Its 


Paris, with one service daily in each direction, — It 1s operated 
jointly with Air France, cach company operating on alternate 
days. 

Before the end of HHG services were operating between 
Zurich and London (three weekly) and Zurich and Amsterdam 
Future plans inelude services to Madrid, Cairo und the U.S.A 

In August, 1945, Switzerland signed an agreement with the 

United States of America which provided for regional rights 


for trans-Atlantic services between Switzerland and New 
York. 
Aireraft —Four Douglas DC-3 and three Douglas DC-2, 


1 Comte AC 


Alp: 


4, | D.H, 89, | Fokker F.VIIA, 


Office : Berne Aerodrome. 
This Company is at present inoperative. 


FLYING SCHOOLS 
Aerodrome : Zürich-Dubendorf. 


Berne-Belpmoos. 
Aero-Gesellschaft, 


Swissair. 
Alpar. 


Ostschweiz. 
Gallen. 


Avlatik beider Basle. Aerodrome ; Hasle-Birsfelden 

Sections of the Aero Club de Suisse at :—Basle, Bellinzona, 
Berne, La Chaux-de-Fonds, Geneva, Grenchen, Lausanne, 
Neuchatel, Sion, St. Gall, Thun, Zürich, Locarno. 


STATISTICS 
A survey trom the Swiss Air Office concerning the activities 
of Swiss civil aviation in 1944 gave these comparative figures 
for 1941, 1043 and the last fall prewar year of operations :— 


TURKEY 


(The Turkish Republic—Turkiye Cumhuriyeti) 


Aerodrome : 


Aerodrome : Altenrhein - St. 


object is the building up of a reserve of pilots and mechanics 
for the Government Air Force. Initial training is carried out 
on gliders and advanced training on powered aircraft. 
There is a parachute-jumping section and parachute towers 
have been installed at many places. Since the outbreak of 
War in Europe, activities have been greatly extended, 


GLIDING 


Great importance is attached to gliding, Five sections have 
been established in the provinces of Istanbul, Izmir, Bursa, 
Adana, and Kaisarieh. An advanced gliding school has been 
opened at Inonu. The period of training is three months. 


AIR TRANSPORT 
Devlet Hava Yollari (State Air Lines), Ankara Civil Airport. 
Operated by a department of the Ministry of Communica- 
tions, The State-operation of airlines in Turkey was taken 
over in 1934. 
Ankara—Istanbul. 
Ankara 


Duily except Sunday. 
Afyou—Izmir-—Istanbul. ‘Thrice weekly. 
Ankara- Aduana.  Duily except Sunday, 
Ankata—Eluzig—Diyarbakir. Thrice weekly. 
Ankara—Gaziantep—Diyarbakir—Van. Thrice weekly. 
Ankarn—Sivas—Erzurum. ‘Thrice weekly. 
Ankura—Konyn—Antalya. Theice weekly. 


ns pa 
"id K 
201,102 
54 
74,322 


Number of thyches 

Flying hours 

Aggregate distance (km.) 

Pasxengors curried 

Mail conveyed (ky) 

Freight conveyed (ke) 3331 

Excess lug (kg) i 20,642 
‘The contraction m 1944 was exe ius ively due t 

tinunnce of the Swiss air services, while flying schools hud shown 

intensified wetivity. "here was no private Ayimg im 1944 


AERODROMES 
Various plans for new airports in Switzerland have been 
reported in. conncetion with postavi fying. Phere is to be 
u combined. bind-muarine buse at Lat sANNE-IC! BLESS on thy 
shore of Lake eval at St. Sulpies, The estimated cost is 
Sw. fr, 7,000,000, Expansion of the airport ab COINTHIN | 
already being proceeded: with, ‘The nunicipality of Berne i 
sponsoring the construction of a large airport at Urzexstony 
which is intended to be the central Swiss airport for international 
services, 
Aerodromes with Customs  facilitie: 
-Cointrin, ZÜnicit- DUnEN 
DELPMOOS, LAUSANNE- 
St. GALLEN, La CitAUX-DE 
Customs Seaplane Stations:—Geneva (Eaux-Vives), LAUSANNE 
(Ouchy), LocAnwo, LUGANO, HORSCHACH, ROMANSHORN, 
ERMATINGEN, d 
Aerodromes for Internal Tralfic;—HDrexwr, Sion 
Aerodromes available only by special permissio: 
HiLFIKON, GLAND, GRENCHEN, POIRENTRUY 
YVERDON, 
Winter Aerodrome:—Sr. 
permission only). 


the diwon 


(C'ourtedoux, 


Monrrz (on frozen lake by special 


Ankara-—Afyon—Antalyi. Thrice weekly. 

Tho equipment owned by the State Aur Lines consists of 
One D.H. Tiger Moth, one D.H. Dragonfly, three D.H. Dragon 
Rapide, six D.H. Dominic, four D.H. 808 und five Junker 


Ju 62/3m 
AERODROMES 
ADANA. Lat. 36758'N. Long. 30717 E. | mile W. of town 
Two runways 40 m. ^ 1,500 m. Hangars, Minor repurs 
Military and Civil Customs 
Long. 
‘Three runways 40 m 
x 1,200 m. (E./.W.) and 40 m 


4 miles W. 
1,200 m. ( 
900 m. (N 


of town. 
S.W). 
). Ad 


ninistration building and hang wit 
sILKOY (Istanbul). Lat. 40° Long. 28°50°E, 5 miles 
.W. of town. Alt. 50 ft. Three runways 40 m 1,200 m 
S.W., E./W, and N./S.). Administration building and 
hangars, Full night-landi facilities. Miltary and Civil 
Customs Aerodrom 
Konya. Lat, 37 Long. 32*)4'E. 3 miles of town. 
Alt, 3,500 ft, One runway 40 m. x 2,600 m. (N.^ wj 


No facilities. 


AFYONKARAHISSANM. Lat. $8744" Long. 30/30 E. Twou 
runways 40 m. x 1,832 m. (N.W./S.E.) and 46 m. x 1,570 m 
(N.N. W./8.8. Administrative buildings only No 


facilities. 


THE UNITED STATES OF AMERICA 


ADMINISTRATION 


The control of Civil Aviation in the United States is vested in 
the Civil Aeronautics Authority. Operating under this Authority 
are the Civil Aeronautics Board and the Administrater of Civil 
Aeronautics. The Administrator of Civil Aeronautics acts 
under the direction and supervision of the Secretary of Commerce. 
The Civil Aeronautics Board exercises its functions of rule 
naking, adjudication und investigation independently of the 
Secretary of Commerce. 


CIVIL PHRONAUTICS AUTHORITY, 
Washington 
Secretary of Contes T 
Assistant Secretary of Commerce : 


Civil Aeronautics Administration 
Administrator: Theodore P. Wright. 
Deputy Administrator : Charles I. Stanton. 
Aircraft Control Officer: John P. Morris. 
Assistant Administrutor for Field Operations : 


Commerce Building» 


Henry Wulluce, 


William A, M. Burden, 


A. N. Koch 


Assistant Administrator for Business Management: A. 
E. Stockburger. 

General Counsel, Aeronautical Legal Staff: Glen D. 
Woodmansee, 

Assistant Administrator for Federal Airways : 

Assistant Administrator for Safety Regulution : Fred. M. 
Lanter, 

Assistant Adiministrator for Airports = C. B. Donuldson. 

Assistant Administrator lor Aviation Training: Bruce Uthus. 


Assistant Administrator for Aviation Information : Ben Stern. 


Civil Aeronautics Board 
Chairman: L. Welch Pogue. 
Members: Harllee Branch, Oswald Ryan, Josh Lec, 
Mecretury : Fred Toumbs, 
General Counsel: George C. Neal 
Director, Economic Bureaun: Russell 1. Adams, 
Director, Sufety Bureau : Joseph B. Duckworth. 


GOVERNMENT RESEARCH AND TECHNICAL 
ESTABLISHMENT 


The National Advisory Committee for Aeronautics, 3841, 

Building, Washington, D.C. 

An independent Government establishment created by an 
Act of Congress approved on March 3, 1915, for the'supervision 
and direction of the scientific study of the problems of flight. 
It consists of fifteen members, appointed by the President, all 
of whom serve as such without remuneration. 

The officials of the Committee are :— 

Chairman; Jerome C, Hunsaker, $v... 
Vice-Chuirman : Lynn J. Briggs, Ph.D. 
Director of Aeronautical Research : € 
Secretary : John F. Victory. 
Enginecr-in-Charge, Langley Memorial Aeronautical Labora- 
tory: Henry J. E, Reid. 
Engineer-in-Charge, Ames 
Smith J. De France. 
Manager, Aircraft Engine. Research. Laboratory : 
R. Sharp. 


Navy 


ue W. Lewis, Sc.D. 


Aeronautical Laboratory : 


Edward 


ASSOCIATIONS 


Aero Medical Association. 4440, Cass Avenue, 

Aircraft Industries of America, Inc. 
Washington 5, D.C. 

Aircraft Owners and Pilots Association. 
Washington 1, D.C. 

Aircraft Parts Manufacturers Association. 
Commerce Building, Los Angeles 15, Cal, 

Air Law Institute. 3 E. Chicago Avenue, Chicago, Ll. 

Air Line Pilots Association, International. 3145, West Sixty- 
third Street, Chicago 29, Hl 

Air Transport Association of America. 
Avenue, N.W., Washington 5, D.C, 

Air Youth (N.A.A,), 1025, Connecticut Avenue, N.W., Wash- 
ington 6, D.C. 


Detroit 2, Mich, 
610, Shoreham Building, 


1003, K Street, N.W., 


540, Chamber of 


1515 Massachusetts: 


American Association of Airport Executives. 
Peoria, Ill. 
American Society of Mechanical Engineers, Asronaulls Division. 
20, West Thirty-ninth Street, New York, N.Y 
Aviation Distributors and Manufacturers Association. 
Street, Philadelphia, Pa. 
Aviation Writers Association, 
Annexe, New York 17, N.Y, 
Institute of the Aeronautical Sciences. 2, 
New York, . 
Manufacturers y ft Association, Inc. 
feller Plaza, New York 20, N.Y. 
National Aeronautic Association. 
N.W Washington 6, D.C. 


Municipal Airport, 


505, Arch 
P.O, Box 846, Grand Central 


East 64th Street, 


Suite. 726, 30, Rocke- 


1025, Connecticut Avenue, 


National Association of State Aviation Officials, 500, Olive 
Street, S, Louis, Mo. 
National Aviation Trades Association, 214, E. Armour Boule- 


vard, Kansas City 2, Mo. 
Private Fliers Association. (Inactive for duration of war). 
Soaring Society of America. Box 71, Elmira, N.Y. 

Society of Automotive Engineers, Inc. 29, West '"l'hirty-ninth 
Street, New York 18, N.Y. 
Sportsman Pilots Association, C/o. Seeretury, 372 North Bell 

Avenue, Chicago 12, Ill. 
Wings Club, Inc. 50, Vanderbilt Avenue, New York 17, N.Y. 
Women Flyers of America, Inc. 274, Madison Avenue, New 
York, N.Y. 
Women’s National Aeronautical Association of the U.S.A., Inc. 
"Tulsa Loun Building, Tulsa 3, Okla. 
PUBLICATIONS 
Aero Digest, published by the Aeronautical Digest. Publishing 
Corpn., 515, Madison Avenue, New York, N.Y. Monthly. 
Aeronautical Engineering Review, published by the Institute o! 
the Aeronautical Sciences, 30, Rockefeller Plaza, New York 
N.Y. Editor: George R. Forman, 
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w, published at 370, Lexington Avenue, New York, 

Annual. Editor: Glenn D. Angle. 

dor Pacts, published at 30, Rockefeller Plaza, New York, N.Y. 
Editor: Leighton Collins, 

phe Air Law Review, publis 
New York, N.Y. Quarterly. 

The Air Line Pilot, published by the International. Air Line 
Pilots Association, 3145, West Sixty-third Street, Chicago, 
Ul, Editor: David L. Behncke. 

The Air Line Mechanic, published by the International Air Line 
Mechanics Association, 6250 South Kedzie Avenue, Chicago, 
ll Editor: J. L. McFarland. 

dir News, published at 545, Fifth Avenue, New York, N.Y. 
Editor: Phillip Andrews. 

dir Trails, published at 79, Seventh Avenue, New York, N.Y. 
Editor: Wilham Winter. 

dir Transport, published by the MeGraw-Hill Publishing Cos 
Ine., 418, West Twenty-fifth Street, New York, N.Y. Monthly 
Ed Fowler Barker. 

dir Transportation, published 1 
Bridge Street, New York, 
F. Budd. 

Aircraft Year Book, published by the Aeronautical Chumber of 
Commerce, 30, Rockefeller Plaza, New York, N.Y. Annual. 
Editor: Howard Mingos. 

American Aviation, published by American Aviation Associates, 
Inc, American Building, Washington, D.C. Twice monthly. 
Editor: Wayne W. Parrish. 

American Aviation Daily, published by American Aviation 
Associates, Inc, American Building, Washington, D.C 
Daily except Sundays and holidays. Executive Editor: 
Eric Bramley. 

American. Aviation. Directory, published by American. Aviation 
Associates, Inc, American Building, Washington, D.C, 
Twice yearly. Managing Editor: Helen L. Walsh. 

Aviation, published by the MeGraw-Hill Publishing Co., Inc., 
330, West Forty-second Street, New York, N.Y. Monthly. 
Editor: Leslie Neville. 

Aviation News, published by the McGraw-Hill Publishing Co., 
Inc, 1252, National Press Building, Washington, D. 
Weekly. tor: Robert H. Wood, 
fewtiun Equipment, published at 1170, Broudway, New York, 
NY. Editor: John Regan, 

Flying, published by Ziff-Duvis Publishing Co., Inc., 185, North 
Wabash Avenue, Chicago, Ill. Monthly. Managing Editor : 
Max Karant. 

Industrial Aviation, published by Ziff- Davis Publishing Co., Ine., 
185, North Wabash Avenue, Chicago, Ill. Monthly. 

Journal of the Aeronautical Sciences, published by the Institute 
of the Aeronautical Sciences, 2, East 64th Stree 
New York, N.Y. Monthly. 

Journal of Aviation Medicine, published by the Aero Medical 
Association, Detroit, Mich. Quarterly. Editor: Dr. L. H. 
Bauer. 


ed at Washington Square. Eust, 


mport Publications, Inc., 10, 
.Y. Monthly. Editor: John 


, Fifth Avenue, New York 


Model Airplane News, published nt 5 
cents per copy, Editor: 


17,N.Y. Monthly. $2 per year, 
Robert McLarren, 

National Aeronautics, published by the National Aeronautic 
Association, 1025, Connecticut Avenue, N.W., Washington, 
D.C. Monthly. Editor: Ralph Cohen. 

Official Guide of the Airways, published by the Official Aviation 
Guide Co, Ine, 608, South Dearborn Street, Chicago, Ill. 

Monthly. ditur: Vincent P, Garvy. 

Skyways, published at HH, Madison Avenue, New York. NY. 

ditor: J. Fred Henry, 

Southern Flight, published at. 1901, Melinley Avenue, Dallas, 
‘Texas. Monthly. Editor: George E. Haddaway 

Universal Airline Schedules, published. by American Aviation 

139, North Clark Street, Chicago, Ill. Monthly. 

s, published at Transportation Building, Wash- 

ington, D. Monthly. Editor; Earl N. Findley. 

Western Flying, published at 304, South Broadway, Los Angeles, 
Cal, Monthly. Editor: Lawrence Black. 


TRANSPORT COMPANIES 


Hereafter follows a list of the American airline compunies 
which are operating the Contract Air Mail services listed on a 
succeeding page. All these compa also contribute to the 
extensive network of air services which cover the entire territory 
of the United States, At the time of writing an accurate and 
up-to-date list of the American domestic air services was not 
available. 

Pan American World Airways, American Overseas. Airlines, 
Inc. and Transcontinental and Western Air Inc. are also engaged 
in international nir traffic. but in the transition from war to 
peace few international services, other than those m Latin 
Amorica, are as yet fully organized. 


All-American Aviation Ine., 210, Greenhill Avenue, Wilmington, 
99, Delaware. President: Halsey R. Bazley. 

"This Company operates an Air Mail Route AM 49 exploiting 
the "air pick-up" system, for mail and express. Daily 
services except Sunday are operated on routes 490A, B, D, 
and F which include 115 towns in Pennsylvania, New York, 
Ohio, Delaware, Kentucky and West Virginia, 


American Airlines System, New York Municipal Airport, Jackson 
Heights, L.I, N.Y. President: Ralph S. Damon, 


American Overseas Airlines, Inc., (formerly American Export. 
Airlines), 25, Broadway, New York 4, N.Y. President: 


Sumner Sewall. 


Braniff Airways, Inc., 
T. E. Braniff. 

Caribbean-Atlantic Airlines, Inc., 47, Recinto Sur St., San Juan, 
Porto Rico. President: Dennis Powelson. 


Chicago and Southern Air Lines, Inc., Municipal Airport, Memphis, 
2, Tenn, President : Carleton Putnam. 


Colonial Airlines, New York Municipal Airport, Jackson Heights, 
Long Island, N.Y. President: Sigmund Janus. 


Continental Air Lines, Inc. 
President ; Robert F. Six 


Love Field, Dallas 9,Texas. President; 


Municipal Airport, Denver 7, Colo, 


AIRPORTS OF ENTRY 


Delta Air Corporation, Atlanta, Ga. 


President : C. E. Faulk. 
Eastern Air Lines, Inc., 10, Rockefeller Plaza, New York 20, 


Municipal Airport, 


N.Y. President: E. V, Rickenbucker. 
Essair Lines, 3300, Love Field Drive, Dallisth Texas. Presidents 
W. P. Long. 


Hawaiian Airlines, Ltd., sol, Mort Street, Honolulu. Hiwi. 
President and General Manager: Stanley C. Kennedy. 
Inland Air Lines, Inc., 6331, Hollywood Boulevard, Los Angeles 
28, Cal. President: William A. Coulter. 
Mid-Continent Air Lines, Ine., Waltower Building, Kansas City 
t, Mo. President : J, W, Miller. 
National Airlines, Inc., Municipal Airport, Jacksonville, Flu. 
President : G. T, Baker. 
Northeast Airlines, Inc., Commonwenlth Airport, Boston 28, 
Mass. President: Paul F. Collins. 
Northwest Airlines, Ine., 1885, University Avenue, St. Paul, 
Minn. President: Croil Hunter. 
Pan American World Airways, 
17, N.Y. President: Mr. Juan 
Pan American World Airways is divided into the following 
operating divisio 
PACIFIC—ALASKA DIVISION. 
Laris American Division. 
ATLANTIC DIVISION. 
AFMA OWENT DIVISION. 


Dust 42nd Street, New York 
rippe. 


The following companies are subsidiaries of Pan American 
World Airways :— 

AEROVIAS NACIONALES. DE CoLoMBIA, S.A. (CoLowuta) 

Unus MEDELLIN AND ÜENTIAL AIRWAYS, Ic, (COLOMBIA). 

Cha, MEXICANA DE AVIACON A. (Mexico), 

Cia, CUBANA ve Aviacion, S.A. (Cuna). 

Paxam vo Brazil, S.A. (Brazi) 


The following companies are associnted with Pan American 
World Airways 

Paw Amentcan-Grace Airways, INC. 

CHINA NATIONAL Aviation CORPORATION (CHINA). 

For details of the activities of the foreign companies con- 
trolled by or subsidiary to Pan American World Airways, see 
under the countries concerned 

Pan American-Grace Airways, Inc. (Panagra), 135, Eust 42nd 
Street 17, New York City, N.Y. President; Harold J. Roig. 

Pennsylvania Central Airlines Corpn., Washington National 
Airport, Washington 25, D.C. President: C. B. Monro. 

Transcontinental and Western Air, Inc., 101, West llth Street, 
Kansas City 6, Mo. President : Jack Frye. 

United Air Lines, Inc., 5959, South Cicero Avenue, Chicago, 28, 
ll President: W. A. Patterson. 

Western Air Lines, Lockheed Air Terminal, Burbank, California, 
President ; W. A. Coulter. 


On October 30, 1943, there were 39 airports and seaplane bases designated us uirports of entry through which aircraft arriving 
in the United States may clear customs and immigration, 
Airports of entry are designated by the Treasury Department after consultation with representatives of other interested Federal 


agencies and due consideration as to the necessity for such designation 


given temporary designation for the period of one year, as shown in the table below :— 


Location 
Akron, Ohio 
Albany, N.Y 
Brownsville, Tex. 
Buffalo, N. 


Curl 
Cleveland, Ole 
Detroit, Mich. 
Detroit, Mich. 
Douglas, Ariz. 


EI Paso, Tex 


Key West, Flu. 
Muuni, Fla 


Location 
Havre, Mont.. 
Miami, Fla . 
Ogdensburg, N.Y. 
Sandusky, Ohio 
Presque Isle, Maino 
Watertown, N.Y. 
Spoken, Wash. 


Municipal Airport 
^ Municipal Field 
Municipal Airport 
y Municipal Airport 
Burlington, Vt. Burlington Manipal Airport 

Caribou Munieipal Airport 

Cloveland Municipal Airport 

Detroit City Airport 
- Ford Airport 

Douglas International Airport 

a WilliumsonsJohinson A 

Duluth Bout Club Seaplane Base 

Vago Pass Army Air Field 
SEL Puso Municipal Airport 

Anderson. Field) 


Without Time Limit 


Location 
Mini, Fla. 
Nogules, Ariz 
Ogdensburg, 
Pembina, N. 
Port Towosond, Wish 
Put-an- Bay; Ohio 
Morhester, NY, 
Romulus, Mich 
Rouses Point, N.Y 
San Diego, Calif, 
Seuttle, Wash, 
Seattle, Wash 
Swanton, Vt. 
West Palin Beach 


N.Y 
Du 


port 


(Wd 


am Outlying Field, Navy 
Army Air Field (Pan 
Amnericun-Mith St. Airport) 


Temporary (1 Year) 


Namo 
Huvre City County Airport 


Chalks Flying Seaplane Buse 
Ogdensburg Municipal Airport 
John G. Hindo Airport 
Presque Islo Army Air Field 


Watertown Munie 


»ul Airport SS 
Felts Field as " 


Some are designated without time limit, while others are 


Nine 


Dinner Key Seaplane Base 
^ Nogales. International. Airport 
. Ogdensburg Harbor Seaplane Base 
ik CAA., Intermediate Field 
s Port Townsend Air Field, Army 
Pitan Bay: Airport 
Mriehester Municipal Airport 
Romulus Army Mr 
Rouses Point Soaphine Base 
Lindh 
Boeing 
Lako Union 
;Missisquot Airport 
Shonnard Seaphine Iuse 
Common Park) 


1 Field 
ield, Army 


(Currie 


Date 
designated 
June 2, 1H 
Sept, 17, 1044 
Doc, 10, 1044 
1044. 
a 20, WS 
June 2, IA 
Oct, 1, 1044 
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OPERATIONS FOR 1944 AS COMPARED WITH 1943 


Rovenue Passengers 


Revenue Miles carried (undupliented) Revenuo Passengors 
Operator Flown Jan,/Dee. Jan./Doe. Miles Flown Jan./Dec. 
1944 1943 1044 1943 1944 1943 
All American Aviation, Ine, 1,212,089 1,020,751 0 0 0 0 
American Airlines, Ine. 34,582,820 20,397,087 951,200 788,990 572,094,112 435,013,741 
Braniff Airways, Ine. 0412,85 — 4,057,190 — 220,007 154,004 — 94006133 56,520,573 
Chicago and Southern Air Lines, Tne 2,882,001 104,906 82,017 49,242,103 35,293,185 
Contine! Air Lines, Ine. 66,808 46,728 23,82: 14.872461 
Delta Air Corporation 104,257 110,334 05,745,996 43:361.204 
Eastern Air Lines, Ine. 17,220,141 487,087  ATASIO 269,908,050 215,852,713 
Inland Air Lines, Inr 1,220,119 24,008 440 7,010, ost T OLSA 
Mid-Continent Airlines, Ine 2,248,892 74,145 i 30 10 115/481 
National Airlines, Ine. 112,756 , 
Northeast Airlines, Ine, 53,700 a 
Northwest. Airlines, Ine. 0n 727 HON 
Pennsylvania-Central Airlines Corp. y EE 
Transcontinental and Western Air, Inc 21,599,536 2 
United Air Lines, Inc, 29,666,110 j j 430,444 93 
Western Air Lines, Ine. 3,194,491 X057,098 — 121,100 75,830 42027 HA 
Total .. 103,001,443 3,914,704 2,800,824 2299 Z^: — z 
Index (1943 = 100) 100.00 136.55 100.00 2,229,571 0 1,606,1 l P 
Colonial Airlines, Ine. 691,712 50,032 37,124 
Hawaiian Airlines, Ltd. 909,800 — 110,42 — 107945 — Ius 1508148 
Grand Total .. 105,202,955 4,080,978 — 3,011,893 9 999 7 
Index (1943 = 100) 100,00 135.50 100,00 705085] 800 935084188. 
Revenue 
Passenger 
Express carried Express pound/miles n Lond Factor 
Operator (pounds) Jnn./Dec. flown Jan. Dec. “tows arat malen (per cent) 
1943 1943 1944 1943 X ec, Jan./Dee. 
All American Aviation, Inc. 141,377 21,671,848 20,351,733 1944 " 1943 1944 — 1943 
American Airlines, Inc. 23,018,583 10,767,510,676 [OE gies cee — 
Braniff Airways, Inc... 1,277,510 1,30: 3250 638834, L44 106 amant 494,320,808 88.18 
Chicago & Southern Air Lines, Ine, 1,108,504 "859,472 401,043,926 j 91.75 
Continental Air Lines, Inc... 205,864 114,898 83.92 
Delta Air Corporation 613,972 4 soe 2 86.30 
Eastern Air Lines, Inc. 4,519,080 — 3,402,148. 2, 48,770, 186 88.91 


Inland Air Lines, Inc. .. 
Mid-Continent Airlines, Inc. 
National Airlines, Ine. 
Northeast Airlines, Inc. 
Northwest Airlines, Inc. 
Pennsylvania-Central Airlines 


Corp. 4,889,270 


Transcontinental & Western 


810 
1,554,732 


4,257,938 


71,064, 
143,351 
04, 
1,243,279, 


931,700,911 


7,066,035,739 
8,445,706,813 


11,565,861 


58S 101,8 


5,891,744 
191 43,360,732 


11,13 
D 


ANN 46,0280; 


21, 


312,322,409 


246,616,267 
6,083,895 
17,263,216 
26,701,876, 


Ft 15,258,008 59.58 

75 142,509,896 76,038,052 43.80 
2 

790,484,269 110,140,413 64,420,997 81.82 81.20 

00191930 379,534,508 271,236,512 91.05 89.22 


7,931,779, 115 


Air, Inc. . s - 13,47: d 749,007 
United Air Lines, Inc. 10,895, 
Western Air Lines, Inc. 895,805 
‘otal . 605,016, 37 
Tndex (1943 -100) 114.55 100 00 


Hawaiian 7,20 


Grand Total 
Tradex (1944 - 100) | 


25 


»758 216,205 
19,374 — 6,004,801 


73,440,960 — 63,824,507 


15,07 Too. 00 


433,031,724 442487,001 
34, 188,058,780 Y 
113.07 


78,880,820 63,1 


35,180,057, 
1 


Passengers carried (unduplicated) 
total revenue and non-revenue 
16 domestic airlines . . 
"Total airlines . 
Passenger miles flown (total revenue 
and non-revenue) m - 
16 domestic airlines . . 
Total airlines 


Passengers carried (unduplieated) 
total revenue and non-re 
16 domestic airlines . . 
‘Total airlines 
Passenger miles flown (total revenue 
and non-revenue) 
16 domestic airlines . . 
"Total airlines 


TOTAL: Passengers carried —16 dom 


January February 
242,083 221,011 
265,001 ,800 

141,474,106 125,088,611 


143,727,253 


July 


371,972 
BST AT4 


211,703,804 
214,800,861 


estie airlines —},067,628, 


127,107,076 


August 


400,904 
419,838 


TOTAL: Passenger miles flown—16 domestic airlines—2,204,282,443. 


958,7 


March 


251,445 
202,347 


142,834,165 
144,884,424 


September 


BO AOL 
409,808 


Total airlines : 


Total airlines : 


70,235,849,171 2, 


100.00 


13,201 


2 22,036,052 
10,705 — 16,852. 1632 


M2 31,257,073,077 2. 
? 31,257,073,077 2,531,789 


475,613,300 387/81 
4. «00, 168 rere 


92.10 
84.05 


38,498 


7 1 824,849, 802 8940 88.01 
100.00. 101.58 100.00 


13,720,003 78.90 80.33 
10,367,528 93.89 93.02 


00,00 12191 1,854,038,323 80.34 88.01 


April 


272,273 
283,899 


October 


420,830 
EDIRNE 


9,022,033 
242,469,884 


4,135,056, 


bo 100.00. 101.51 100,00 


May June 

311,829 320,878 

324,275 340,961 
181,038,023 


193,288,70; 
196,130,812 


5 
2 


183,563,374 


November December 


204,512,740 
207,454,248 


2,297,781,645, 


THE UNITED STATES OF AMERICA 


Air Mail 
Route No. 
lw 


3 .. New York—Kansas City-—Los Angeles 
3 ..2 0 Chiengo—Seattle 


4 ..  Dallas—Los Angele 


1 Boston—Cleveland ; New York Chicago American Airlines, Ine. 
8 ..  Chicago—St. Louis—New Orleans 

9 .. Chicago—Kansas City—Dallas . Branit? Airways, Ine. 
10 .. Chicago—Atlanta—Jacksonville ER Eastern Air Lines, Ine, 
Hol. Seattle—San Francisco—Los Angeles— San Diego United Air Lines, Ine. 
I3. 3 Salt. Lake—Los Angeles—San Diego Western. Air 

n Norfolk- Washington-— Cleveland — Detroit 

15 


Brownsville 

Cheyenne—Denver 
Boston—New York 
Salt Lake—Butte— 
Cleveland—Chincinna! 
New 


Chiengo—8t 
York 


Louis: 


Dayton Ch 
Winslow 


ago 


Memphis and Nashville—Talhihnssec 


4300. Tulsa—Wichita—Pueblo 
m Kansas City, Chicago 
45 ©. Minneapolis— Duluth 
4 Pittsburgh. Pa. 


48 .. — Minneapolis 
Des Moines 


| 1 -Continent Airli 
49A ., — Pittsburgh Huntington via Elkins and Charleston M American 

49B Pittsburgh, Pn.—Huntington, W. Va., vin Parkersburgh, W, Va. American 

49D Pittsburgh—Jamestown m Y ss American 

WE Pittsburgh—Williamsport a Née 

49r Pittsburgh—Harrisburg—Philadelphia, Pa American 

50 .. Houston—Corpus Christi —Houst Nuovo 


Laredo, Mex. 


Buffalo—Toronto 

Beattle— Vancouver 
Detroit—St. Louis 
San Juan 
Kansas C 


Washington—Toledo 


Houston—Amarillo 
Cleveland—Boston 
Pittsburgh—Boston 


ADMINISTRATION 
‘vil aviation in Alaska ix administered by the U.S. Civil 
civil eyieuthority through a Regional Offiro (Eighth Region) 
with headquarters in Anchorage. 


TRANSPORT COMPANIES 
, 1943, the Civil Aeronautics Board granted 
wil p operators, namely :—Aluska Coastal Airlines, 
Bristol Bay Air Service, Lon Brennan Air Service, Nat Browne 
Flying Service, Christensen Air Service, Cordova Air Service, 
Dillingham Air Service, Jim Dodson Air Service, Ellis Air 
Transport, Ferguson Airways, Harold Gillam, Lavery Airways, 
Munz Air Service, Northern Cross, Peck & Rice Airways, 
Petersburg Air Service, Ray Petersen Flying Service, Pollack 
Flying Service, Alaka Airlines, Wien Aliska Airlines and 
Woodley Airways. : f 
Each carrier is privileged to make charter trips to any point 
in Alaske. The Board also for the first time authorised an 
irregular route service" in which areas of operation are defined 
but in which scheduled service by the irregular route carriers 
are not permitted if they conflict with the regular route of 
another carrier. 


New York—San Francisco—Senttle 


5 Boston—New York— New Orleans— Houston— Brownsville 
6 .. Boston and Detroit to Miami 


Amarillo to Dallas, Memphis and Denver; Dallas to Galveston 


York—Ft. Worth 
Charleston—Augusta—Savannah—Atlanta—Ft 


Ft. Worth á 2 s 
Key West vin Jacksonville and. Miami 


Boulder City — Lus Vegas Nan. Francisco 


Buffalo, N.Y. 
47 2. Washington and Nashville: 
St. Lonis 

Kansas City 


Norfolk, Va.—Knoxville, Tenn, 
Lethbridge—Great Falls 
Detroit—Memphis—Houston .. — .. | 
Chicago via Cinemnati and Atlanta to Miami 
New York—Birmingham via Pittsburgh 


Mayaguez, nnd Christinnsted 
y—Denver 
Washington—Dayton 


Los Angeles—San Francisco 


Minnenpolis—St. Paul— 


U.S. AIR MAIL SERVICES as at January 1, 1945 


Domestic Routes 
Route 


Oklahoma City—El Paso 


eat Falls 

Nashville 3 n 
Nashville— Oklahoma City 
Worth 


Western Air 
American 
American / 


Delta Air Corp 
Washington—Cineinnati—Chicago — . h oe American Airlines, Ine 
Minneapolis —Huron—Omaha— Tulsa New Orleans Mid-Continent 

New York—Burlington ; New York— Presque Isle Northeast Airlines 
(Burlington—Montreal and Bangor— Moncton. 27-F) Northeast 

Great. Falls-— Hillings—Cheyenne— Denver Western 

Denver— Albuquerque RI Paso—San Antonio 


Continental 


} National Airlines, Ine, 
Detroit — Grand” Rapils-- Chicago— Milwaukee Pennsylvania 
Honolulu — Hilo: Port Allen — Barking. Sands Airport Hawatan. Airways, Ltd 
Washington Harrisburg. Buffalo Ponnsylvanin 
Cheyenne Pierre Huron : i 


Tohid 


Phoenix Las Vegas (suspended) $ 
Jacksonville— l'allahussee— New. Orleans National Airlines, lnc 
Athinta—Tallahaxsee—Tampa— Miami. 


Pittsburgh New. York 
T » N 


St. Louis Eastern 


d-Continent 


San Antonio--Lnredo 


Pennsylvania 


Caribbean 


Western Air L 
Essnir, Ine, 


ew York Northwest 


ALASKA 


A separate order issued two certificates to Pan American 
Airways authorising service between Fairbanks and Nome for 


persons, property and mail, and between Fairbanks and Bethel 
for persons and property only 


Alaska Airlines, Oflices Anchorage, Naska, President 
W.N, Cuddy, 
Scheduled Routes :— 


Anchorage—Fairbanks, Daily. 

Fairbanks—Luke Minchumina—McGrath, wice weekly. 

Anchorage—MoUrath—Moses Point—Nome, Twice weekly, 
(Moses Point Sunday only). 

Anchorage—Kenai-—Homer, 

Anchorage—Homer—Kodiak. 


Thrice weekly, 
Four tines weekly. 


Anchor Twice weekly, 
Anchorage—Metirath, — Five times weekly. 
Anchorage—MeGrath—Flat—Aniak—Bethel, Weekly. 
Kethel—Nyae—Flat—MeCrath—Anchorage. Weekly. 
Fairbanks —Gulena—Moses Point—Nome. Weekly, 
Anchorage—Cordova—Y akutat—Juneau, Thrice weekly, 
Anchorage — Miamna — Naknek Base — Naknek — 
Dillingham. Twice weekly. 


Carrier 
United Air Lines, Inc. . js 
‘Transcontinental & Western Air, 
Northwest. Airlines, Inc. 
American Airlines, Ine. 
Eastern Air Lines, Ine, 
Eastern Air Lines, Ine, 


Chicago and Southern Air Lines, 


Lines, lue. 
Pennsylvanin-Central Airlines Corp. 


Brani Airways, Ine. 

United Air Lines, Ine. 
American Airlines, Ine. 
Lines, Ine, 
Airlines, 
Lines, 


Airlines, Tne 


Airlines 
Nir Lines, Tne, 
Airlines, Ine 
American Airlines, 


Central Mrlines Corp. 


Central Airlines Corp 
Vir Lines: 

Transcontinental & Western Vir, The, 
1 ieontinental & Western 
wnseontinental & Western. Vir, Ine. 


Mr. Lines 

Eastern Air Lines 
Continental Air Limes, Ine 
‘Transcontinental & Western 
orthwest-Airlines, Ine, 
Pennsylyania-Central 
Nirlines. Une 
Airlines, Ine. 


Aviation, Ine, 
Aviation, Inc 
Aviation, Inc. 
Aviation, Inc. 
Aviation, Inc 


Brant Airways . 
Pennsylvania Central. Airlines 
Western Air Lines, 
Chicago & Southe 
Delta Air Corps. 
Central 
American Airlines 
United Air Lines, Inc. " 
‘Transcontinental & Western Vir, Ine. 
Atlantic 
m š . Continental Air Lines, Ine. 
. ‘Transcontinental & Western Vir, Inc 
United Air Lines, Inc 
nes, Ine 


» Ine 


United. Air Lines, Inc. 
Transcontinental & Western Air, Inc, 
Airlines, Ine 


4630 
2760 


Ine. 


Inc 


243 
Mir, dne 


Nir, Inc 


Airlines 


Ine 


n Airlines 


Airlines: 


Airlines, Tne 


510 
504 
1035 


Anchorage—Seward, ‘Thrice weekly, 

In addition frequent services are operated as follow :— 

From Bethel to:—Platinum, Mumtrak, Eek,  Aklak, 

"Tuluksak, Nunivak Island, Quinhagak, Nelson Island, 
Crooked Creek, Sleitinute, Napiamute, 

From  MeGrath. to :— Ophir, "l'akotna, Folger, Candle, 
Medfra, Moore Creek, Cripple Landing, Farewell Lake, 
Colorado, 

From Naknek to:—Kvichak River Points, Koggiung, Dilling, 
ham, Kanakanak, Ekuk, Clark's Points, Egegik, Pilot 
Point, Ugashik, Tanalian Point. 

From Nome to:—Golovin, Teller, 
Solomon, Bluff, White Mountain, 
Shaktoolik, Egasik, St. Michael. 


Couneil 
Koyuk, 


Akularak, 
Bonanza, 


Pan American World Airways, Pacilic-Alaksa Division. 


Nenttle— Juneau— Whitehorse — Fairbanks. Daily with Bur- 
Wash Landing and "'anneross as flag stops. 

Fairbanks—Nome. Three times weekly, 
Tanana and Moses l'ont as flag stops. 

Fairbanks—McGrath—Bothel. Weekly with 
chumina, Flat and Aniak as flag stops, 


with Gulenn, 


Lake Min- 
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ADMINISTRATION 


Civil Aviation in the Hawaiian Islands is administered by the 
US, Civil Acronauties Authority, through à Regional otee 
(Ninth Region) with headquarters in Honolulu, T.H. 


TRANSPORT COMPANIES 


Hawaiian Airlines, Ltd., Inter-Ishind Building, Honolulu. and 
Rodgers Airport, Honolulu. President: S. C; Kennedy. 
This Company is a subsidiary of the Inter-Island. Steam 
Navigation Co., Ltd 
Due to the difficulties of surface transport. the Company 
has entered into a contract with the Post Ollice Department. 
to carry all classes of regular mail between Honolulu. and 


HAWAIIAN ISLANDS 


(Territory of Hawali) 


Hoolehua, operating th ind services: weekly. This is 

known ns Air Mail Route No. 
"The Company has offices ut 5223, Wilshire Boulevard, Los 

Angeles, with Vice-President Clarence M. Belinn in charge, 


‘as an aid in the expansion of operations. 


Pan American World Airways 
Pan American World Airways operates a daily service 
between San Franeiseo and Honolulu 


AERODROMES 
‘The principle airport in the Hawaiian Islands is the Rodger's 


Airport at HowoLULU, on the island of Oahu. The marine 
customs base, used by Pan Americun Airways, is in Pearl 
Harbour, HosonuLUv. Other aerodromes are situated at Port 
ALLEN (Kauai), Hiro (Hawaii) and on the islands of Moro, 
Lanai, Maur and Hawar. 


RADIO STATIONS 


Radio stations are maintained at Honolulu and on the islands 
of Hawaii and Maui, Radio beacon stations have been 
established at Honolulu and on the islands of Hawaii, Kauai 
and Maui. 


(The 
ADMINISTRATION 


Civil Aviation is controlled by the Ministry of National 
Defence and is administered by the Direccion de Aeronáutica 
Civil, Address: 18 de Julio 2137, Montevideo, Director : Sr. 
José M. Pena. 

An Air Convention 


exists between the Uruguayan and 


tem of co-operation, 

The close collaboration between both Governments has had a 
direct influence on airline. transportation, and local services 
between both countries are operating efliciently in pool. 


FLYING CLUBS 


Aero-Club del Uruguay, Paysandi 896, Montevideo, Acro- 
aromo Melilla President Nr. Lum A. Castagnoln. 
\Mliated to the Fédération Aéronautique Internationale (F.A.I.) 
and to the Comision Nacional de Educacion Fisica. 

The Aero Club uses Taylor, Zlin and Aeronca aircraft for 
training and instruction purposes. 

Centro de Aeronautica del Uruguay, Avenida 18 de Julio 968, 


Montevideo. President: Sr. Leonardo Tuso, Aerodrome : 
Melilla, Uses Stinson 105 aircraft. 


Aero Club de Flores. President: Sr. Arturo Berhouet, Aero- 
drome: "Carlos Antunez Castellanos," The Club owns a 
hangar. Aireraft One Renrwin, one. Piper Cub and one 


Tnyloreraft. 

Aero Club Mercedes. President: Dr. Salvador Miláns. 
Club owns an aerodrome with hangar and uses one Ae 
and one Tayloreraft monoplane 

Aero Club Paysandu. President: Sr. Pedro Harguindegaray. 
The Club owns an nerodrome with hangar and uses a Taylor- 
craft monoplane, 

Colonia Aero Club. President: Sr, Antonio Ferrando. The 
Club owns an aerodrome with hangar and uses two Tayloreraft 
aeroplanes. 

Aero Club de Young (Department of Rio Negro). President : 
Sr. Raymond G. de Boismenu, Owns two Piper "Cub" mono- 
planes. 

Centro de Aviación Civil Salto. 
Silveira Riet. 


Possesses an aerodrome with hangar at Salto, 

Piper "Cub." 

Aero Club de Durazno. The Club owns an aerodrome and 
hangar and a Taylorcraft monoplane for instruction purposes. 

Aero Club Maragato (Department of San José), President : 
Sr. Ernesto R, Sena. Aircraft used: Piper "Cub." 

Centro de Aviación Civil de Florida. President: Sr. José Bide. 
Aircraft used : Tayloreraft monoplane. 


Aero Club de Minas (Department of Lavalleja). President : 
Sr. Jorge Lombardi. Aircraft used: Taylorcraft monoplane. 


Aero Club de Canelones. President: Sr. Juan T. Gonzalez. 


The 


en 


President: Sr. Ing. Fernando 


Aircraft used : 


URUGUAY 


Aero Club de Melo (Department Cerro Largo). President: Sr. 
Olmos Muñoz, Aircraft used: Tayloreraft monoplane, 


TRANSPORT COMPANIES 


Primeras Lineas Uruguayas de Navegación Aerea S.A. (PLUNA), 
Avenida 18 de Julio 1000, Montevideo. 

This privato but Government-subsidised company is being 
converted in n half private half State-owned organization, 
The matter has given eause for very long and involved dis- 
cussions in Parliament and for this reason all services have 
been suspended for over n year, As soon as possible the old 
routes will be resumed, 


Compania Aeronautica Uruguaya S.A. (CAUSA), 25 de Mayo 418, 
Montevideo, 
President: Sr. Luis J. Superbielle. 
Colonel Don Tydeo Larre Borges 
Equipment consists of two Junkers Ju 52 seaplanes which 
have been arranged to carry 28 passengers. 
The routes flown are :— 
Daily service to and from Buenos Aires, 
Daily service to and from Colonia and Buenos Aires, 


Viagao Aérea Riograndense (Varig). 
This Brazilian company operates a twice weekly service 
between Porto Alegre (Brazil) nnd Montevideo, with an inter- 
mediate landing at Ynguarón. 


Pan American Airways System. 

On June Mi, 1944, Pan American Airways re-established its 

services to and from Montevideo which are on six days out 
of the week. This line is using the Melilla Airport, 

The Servicios Aeroos Cruzeiro do Sul (formerly Condor 
Syndicate) of Brazil, were planning to resume it service 
in Uruguay which—as was the ease with Pan American Air- 
ways—were discontinued some years ago owing to lick of 
landing facilities. 


Director 


Managing 


CIVIL AERODROMES 
The Carrasco Airport, which is being built at a cost of U.S. 
$5,000,000 and as fast as possible, will be one of the best und 
most complete in South America and was to have been in opera- 
tion in 1945, The new airport lies 18 kms, from the centre of the 


city. 

Annas. Lat. 30^25'8. Long. 56730'W. 4 kms. W.N.W. of 
town. Alt. 122 m. Dimensions 1,400 x 600 

CARMELO, Lat. 33759'8. Long. 58°20'W. 3 kms, N. of town, 
Alt. 10m, Dimensions 440 E 


COLONIA. 


Lat. 34°24'S, Long. 5 

Alt. 19 m. Runways W.N.W./ 

Dunrazxo. Lat. 33510'S. 
city. Alt, 20 m, Runways ^ 
800 m. Miltary aerodrome, 


Fronipa, Lat. 33°55'S. Long. YW. 4 kms. E.N of 
aty. Alt. 60 m. Runways N./S. 600 m., E.N.E, W.S.W. 
450 m. 

Mero. Lat. Long. 54^LÀW. N.W, of city. Alt 
97 m. Dimensions 1,049 x 840 720 

Menceves. Lat. 5'8. Long. ü kms. W. of 


Republic of Uruguay -Republica Oriental del Uruguay) 


city. Alt. 15 m. 750 m 


MINAS DE CORRALES. 


1,000 
Long. 55°1'W 


N.N.E. of town, Alt. Dimensions 740 » no 
x 440 m. 

MowTEkvibEO ("Car. Boizo Lanza"), Lut. 34°08. Long 
56^10'W. 12 kms. N.E. of city. Alt. 48 m. Dimensions 


841 x 080 x 447 m. Military aerodrome. 

MowTEVIDEO (MuLiLLA). Lat. 34747'8. Long. 00*17'W. 16 
kms, N.W. of city. Alt. 48.5 m, Dimensions 715 31$ m. 
Equipped for night flying. 


Lat. 44 42 


53/58'W. 4 kms. S. of town. 


PANDO, 


Mt, 25m. Runways W. 1,000 m., NS. 800 rn. Military 

aerodrome, Equipped for night landing, 

o pE Los Toros, Lat. "Ss. Long. ^W. 9 kms, 
. of town. Alt. 02 m. Dimensions 1,300 800 


900 m 


PAYSANDU Lat. 32?22'8, Long. 38702'W. ü kms. S.E. of 
city. Mt. Runways E.W. 1,500 m., N./S. 900 m. 
Pesta DeL Lat, 3456 Long. 54°55'W. T kms 

S.E. of town. ] Dimensions 800 ;. U00 m. 


Rro Branco. Long. 53°23’W, 5 kms. S.W. of 


town, Alt. 3 m. Dimensions 800 x< 800 m. 

Rivers. Lat. 30°50'S. Long. /. 74 km of city 
Alt. 200 m. Runways N./$ » NW, 700 m, 
E./W. 680 n 

RocHa. Lat, ?20 8. Long. 0471»'W. G kms, E. of city 
Alt, 20 m. Runways N 3.W. 800 m., N.W 320 m 

Sarro. Lat, 31*26'8, 517060 W. D km S.W. of city 
Alt. 45 m. Runwa: 2. 1,000 m., E./W. 600 m. 


F4 W. 
1,000 m. 
o6W 


3 kms. W. of city 


SAN JOSE. 
Alt, 00 m. 
TACUAREMBO. 


Lat. 31747 


of city. Alt. 178 m. Dimen; 
Treinta Y Tres, Lat. 33°15'S E 
N.E. of city. Alt. 31 m. Runways N./S. 800 m., 
N00 m. 
"TTüiNiDAD. Lat. 3372 Long. ti W. 1} kms. N., of 
city. Alt. 88m. E./W. 1,000 m., N./S. 600 m 
Youn. W. side of town. Dimensions 800 x 400 m. 
Tue MELILLA. AigronT, Montevideo. The most important in 


the country, is equipped for night flying. It has been enlarged 
considerably and improvements are near completion on the 
main runway, running N./S., which will be about 1,300 m. long. 
It is used by Pan American Airways, Varig, Pluna, N.A.T.S 
(U.S. Navy Air Transport Service) ; also by the Aero Club del 
Uruguay und Centro de Aeronáutica del Uruguay. It is 
expected that the aircraft of the Brazilian nirline, Servicios 
Aereos, Cruzeiro do Sul will also make their landings there 
when services are resumed. It is the centre of all the Monte- 
video aeronautical sporting activities, 


MILITARY AERODROMES 

“Capitan Borso Lawza" (Montevideo). Lat 

56*1l'w. Dimensions; 840 x 580 x 333 
AL Artigas” (Pando). Lat. 34?48'S. 

W. Runways 1,100, 1,060, 1,500 and 1,100 im. 


Long. 


VENEZUELA 


(United States of Venezuela—Estados Unidos de Venezuela) 


ADMINISTRATION 


Civil Aviation in Venezuela is controlled by the Ministerio de 
Guerra y Marina, Direccion de Aviacion, Esquina de Miraflores, 
Caracas. Director-General of Aviation; Colonel Luis Bruzual 
Bermudez. 


PUBLICATION 


Alas. Monthly Magazine. — Editor: 
Apartado 1621, Caracas. 


AIR TRANSPORT COMPANIES 


Linea Aeropostal Venezolana, Carmelitas a Altagracia, Caracas. 
Director : Colonel Jose E. Becerra. 

All pilots of L,A.V. receive their initial training in the 
Government School, after which they serve a term with the 
Army Air Force before being assigned to a position with 
the company, 

Maintenance of the Lockheed aircraft used by the Company 
in now all performed at the Maracay buse, including complete 
overhaul, instead of in the U.S.A, as previously. 

LAV. statistics for 1042 (1941 in brackets) were as follows ;— 


Pedro Perez Dupouy 


Passengers carried (16,133) 
Flights i (7,072) 
Mail carried (Ibs.) 
Cargo carried (lbs.) 1,000,000 
Net profit approx. $300,000 ($221,000) 
Routes ;— 
Maiquetiá — Barcelona — Cumaná — Porlamar — 


Carüpano—Güiria—Maturín. Thrice weekly. 
Maiquetiá—Barcelona — Maturín — Ciudad Bolivar — San 


Félix—Guasipati—Tumeremo — Luepa — Santa Elena— 
Tumeremo, | Weekly. 

Maiquetiá Barcelona Cumaná Maturin Ciudad 
Bolívar — Guasipati — Tumeremo — Luepa — Santa 
Elena—Tumeremo., Weekly, 

Manique! Barcelona — Maturin — Ciudad Bolívar — 
Guasipati — Tumeremo — Luepa — Santa Elena — 
"Tumeremo, Weekly. 

Maiquetiá—Coro—Las Piedras—Maracaibo, Weekly, 

Maiquetiá— Barquisimeto— Barinas — Guasdualito — Santo 


Domingo. Weekly. 


Maiquetiá—San Fernando de Apure—Puerto Páez—Puerto 
Ayacucho, Weekly. 

Maiquetiá—Coro—Maracaibo—Santo Domingo. 

Maiquetiá—Barquisimeto— Valera. Weekly. 

Maiquetiá— Barquisimeto— Barinas—Bruzual— Guasdualito 
Santo Domingo. Weekly. 

Maiquetiá—San Fernando— Puerto Páez—Puerto Ayacucho. 
Weekly. 

The Company owns six Lockheed Electra, two Lockheed 

14 and one Lockheed Lodestar. 
One Howard monoplane is used specially for charter flying- 


Weekly. 


Aerovias Venezolanas S.A. (Avensa). Apartado 943, Caracas. 
President: H. L, Boulton, General Manager» C. D, Yagey 

This company was originally formed to operate a freight 

carrying service into the hinterland of Venezuela, More 

recently, it has been granted a licence to carry passengers amd 

now operates the following seheduled passenger services 
La Guinra—Ciudad. Bolivar, via Barcelona, Anaco and San 

"Tome. Five times weekly. 
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San Fernando de 
Twice weekly. 
Cachipo, via Maturin, 


La Guiara 
Calabozo. 
La Guiara 


Pan American Airways, Inc., Principal a Santa Capilla, Caracas, 
Routes :— . 

The "Mexico Clipper" daily service, stopping at Maracaibo, 
Coro, La Guiara, Barcelona and Maturin in each direction, 
connects at La Guiara with the "West Indies Venezuela 
Clipper," which operates thrice weekly from Minmi, 


Apure, via Valencia and 


Four times weekly. 


Cia. Real Holandesa de Aviacion, K.L.M. (Royal Dutch Airlines). 
Monjas a San Francisco, Caracas. 
outes :— 
A Curacao —Aruba—Maracaibo (242 miles). 
thrice weekly. i 
Curagao—La Guiara. Return service five times weekly. 
Xireraft used :—Four Lockheed 14 airliners, two Fokker 


F-XVIHI. 


Return service 


OTHER OPERATING COMPANIES 
The Standard Oil Company of Venezuela, Sociedad a Traposos, 
Caracas. - 
i: owns one Lockheed 12, one Lockheed 
«| E Caec e Stinson "Reliant." One of the Lockheeds 
k "to Maiquetiá once a week. The Stinson “Reliant” and 
flies (0 he Lockheeds fly regularly three times a week between 
ont M x 
ai s m Companies operating aircraft for their field 
ici are the Texas Company, the Socony-Vacuum Oil 
services are Shell Oil Company, the Gulf Oil Corporation 
ood the Mene Grande Company. 


FLYING SCHOOL 
Escuela de Aviacion Civil, Maracay. Director: Captain Leopoldo 


Viens | Gt. "Four Aeronca 05A, three Piper "Cub" trainers, 


have Piper "Cub" Coupés, one Fairchild 24, three Fleet 10 
three. 
and one Fleet 11. 


FLYING CLUB 


» Escuadrilla Interamericana. 
Ala Venerem Ntercaderes a. Gorda 16, Caracas. Wi 
Apartado fb was organized in March, 1941, to develop Civil 


Address : 


Aviation in line with the corresponding U.S, Club under the 
auspices of the “Inter-American Escadrille” and in co- 
operation with the U.S, Government organization of Mr. 
Nelson Rockefeller. 


AERODROMES 
951N. Long. 66°18'W. Alt, 1,080 ft. 
Two paved runways 3,300 ft. and 3,000 ft. 


ArrAGRACIA. Lat. 
5 miles E. of town. 


AcammGUA. Lat. 0?33'N. Long. 69? Alt. $20 ft. 2 
miles W, of town. Size; 3,280 x 9 No facilities. 
BanguisimEto. Lat. l0*04'N. Long. 69°19°W. Alt. 1,715 ft. 


1} miles S.W. of town. 


Size: 3,000 x 3,000 ft. 
Boundary marks, 


No facilities. 


All usable, 


BARCELONA, Lat. 10*00'N. Long. 64°42/W. Alt, S.L. N. 
edge of town. Vee shaped. Runways 2,000 ft. long. 

Caracas. Lat, :10?30'N. Long. 66*56'W, Alt. 2,080 ft. 
S.W. edge of town. On race track. 1,800 x 550 ft. With 


runway 1,800 x 150 ft. Obstructions 50 ft. high each end. 

CanarrTO (Cachipo) Lat, 9?57'N. Long. 63*10^W. Alt. 210 
ft. 13 miles S.S.E. of town. 3 runways graded, oiled and 
well maintained E./[S.W. 4.395 x 300 ft. E.N.E./W.S.W. 
4,257 x 300 ft. N.W./S.E. 1.707 x 145 ft. Two hangars on 
N. side, Beacon (white) 6 r.p.m. on oil derrick at Quire Quire, 
Floodlight und boundary lights. W/T, call signs Y VA6 and 
YV8CR. Operated by Standard Oil Co. of Venezuela. 

Crupap BoLtvam. Lat. S"08'N. Long. 63°33/W. Alt. 185 ft. 
14 miles S.E, of town. Size: 3,900 x 3,960 ft. Hangar 75 
ft. high N.W. side, Airport of entry. 


CuwANA. Lat. Long. 64°12'W. Aw, S.L. 1] miles 
S.W.oftown. Si ,500 7 250 ft. Passenger building only, 

Cumarino, Lat. 11°31/N. Long. 69°18’W. Alt. 100 ft. 
2 miles N.E. of town. 000 x 


500 ft. with paved runways 
W. 2,400 x 300 ft., N.W./S.E. 


N./S. 2,200 x 300 ft., 
x 300 ft. 


2,000. 


Como. Lat. 11°20'N. Long 00^41^W. Alt. 65 ft. N.W. edge 
of town. 2 runways each 3,900 ft. Hangars. Airport of 
entry. 


Er Ronie (Anaco). Lat. 9°2 
43 miles §.8.E., of Barcelona, raded runway E./W. 
130 ft. W/T. call sign YV6CV. Operated by S. 
Venezuela. 

Er SownnERO. Lat. 
1 mile W. of town. 
long. No facilities. 


Long. 04*28^W. Al 


923'N. Long. 607*04'/W. Alt. 600 ft. 
Irregular shape with runway 2,100 ft. 


GuaspUALITO. Lat. 7°15’N, Long. 70747'W,. Alt, 430 ft 
2} miles W.S.W, of village. Runway 2,500 ft. 

Guinta, Lat. 10?35'N. Long, 62°18’W, Alt. 43 ft. $ mile 
N, of town, Runs N.W./S.E. 3,000 x 500 ft. W/T, call sign 
YV7CA, 

Guastrati, Lat, 7°25'N, Long. 61*50'W. Alt, 700 ft. 2 
miles S.E. of village. Runway N./S. 3,000 x 160 ft. Rough. 

La Potama. Lat. 8*48'N. Long, 72°35'W, Alt. 30 ft. 34 
miles W.N.W, of town. Size : 50 x 600 ft. 


Las Prepras, Lat. 11?42'N. Long. 70°12’W. Alt. 
3,000 x 2,500 ft. with runway E./W. 3,000 x 150 ft. 

LuEPA. Lat. 5°44’N. Long. 61?30'W. Alt. 4,250 ft. 
E./W. 3,500 ft. x 200 ft. Boundary flags. 

MarUmIN. Lat. 9*45/N. Long. 63°11’W, Alt. 110 ft. E. side 
of town. Landing strips N.E./S,W. 2,500 ft, E./W. 1,500 ft. 
No facilities, Airport of entry for customs. 

Maracarno (Grano de Oro). Lat. 10°40'N. 
Alt. 141 ft. 3 miles N.W. of town. 3 paved runways N./S. 
3,727 ft, /S.W. 2,043 ft, N.W./S.E. 2,986 ft. Large 
hangar. Repairs, W/T. call sign YVAL. Airport of entry. 

Maracay (Boca del Rio). Lat. 10*15'N. Long. 67°38’W. Ait 
1,160 ft. 2 miles W. of tow Military and. Commercial 
3 runways N.N.E. W. 2,30: 120 ft, E./W. 3,272 x 
120 ft., N.W./S.E. 120 ft. Administration building, 
hangars, ete, Full repairs. W/T. call sign YVWH. 

There is a seaplane base with concrete ramp and hangar 
on shore of Lake Valencia, } mile S. of airport. Taxi strip from 
airport to S. base. Airport of entry for customs. 


50 ft. 


Runs 


Long. 71*39"W. 


MAIQUETIÁ. 1} miles from town. 1,000 x 600 m. Paved 
runways. 

PonLAMAm, Lat.10*58'N. Long.63*52^/W. Alt.S.L. N.edge 
of town. 2 runways each 3,280 ft. Boundary marks. No 
facilities. Customs airport of entry. 


Puerto Paez (El Jobito), Lat. 6°11'N. 
confluence of Orinoco and Meta rivers. 
Boundary marks. 

SAN CARLOS. Lat. 9*39'N. Long. 68°33’W. 
edge of town. Square shay 

San FEnNaNDO, Lat, 7?52'N. Long. 62°27 Alt. 230 ft. 
14 miles E. of town, 3,000 x 900 ft, with runway 2,500 ft. 
Airport of entry. 

TrwnLApOm. Lat. 8757'N. 


Long. 07? 24’W. At 
One runway 2,600 ft. 


Alt. 460. ft. E. 


Long. 602*36/W. Alt. 105 ft. 
Vee shaped. VEJW.S.W. 3,276 x 325 ft. 
WNW ESE. 3,275 > ft. W./T. call sign Y V8CC. 
Operated by S. O. of Venezuela. 
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ARGENTINE REPUBLIC, BELGIUM, BRAZIL 


THE ARGENTINE REPUBLIC 


MILITARY AIRCRAFT FACTORY. 
FABRICA MILITAR DE AVIONES. 


CORDOBA. 


Director: Major D. Juan I. San Martin. 


The Fábrica Militar de Aviones, which was established at 

Cordoba on October 10, 1927, forms part of the Instituto Aero 
tecnico. At the outset the factory only built aeroplanes and 
ro-engines to various foreign designs under licence, but since 
2 it has built several aeroplanes of its own design. 
The first designs were the Ae.C.1 three-seat cabin monoplane 
and the Ae.C.2 two-seat training monoplane. These were 
followed, in 1933, by the Ae.T.1, the first commercial aeroplane 
to be built in the Argentine 
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IMPA. 
COMPANIA INDUSTRIA METALURGICA & PLÁSTICA S.A. 


Hean OFFICE: Buenos Ames. 


AIRCRAFT Works: QUILMES AIRPORT, BUENOS AINES. 


The Compania Industria Metalúrgica & Plástica S.A. was 
originally formed to take over the firm of Lieneu & Cia, formerly 
agents for the Fisk Tyre & Rubber Company and Argentine 
distributors for Chrysler automobiles. It manufactures alumin 
ium, lead and plastic articles and has undertaken the manufac 
ture of munitions for the Argentine Armed Forces. 


TUCAN. 
SOCIEDAD ANONIMA SFREDDO & PAOLINI. 


Heap OFFICE AND Works; M. IRIGOYEN 630, CASTELAR 


(BUENOS ATRES.) 

This concern was originally formed in 1916 by Senores Jorge 
Sfreddo and Luis Paolini 

It was suc ul in tendering for the serial manufacture under 
licence of the Boyero'' light cabin monoplane designed and 
built by the Military Aircraft Factory, but owing to the difficulty 
of obtaining the necessary materials and equipment it has been 
unable to proceed with its programme. : 

In has recently built to the designs of Ing. Alfredo Turbay, 
a light single-seat touring monoplane known as the Tucan T-1 


THE TUCAN T-1. 


Tvrr.— Single-seat. Light monoplane for toi and acrobatics 

Wros.—High-wing rigidly-braced monoplane. NACA 23012 
section. Wing in two sections joined on the centre-line and ci 
above fuselage on n steel tube cabane. Vee bracing struts 
spar wing structure with pinno-wire drag bracing. Leading-edge 
covered with plywood, remainder with fabric, Slotted flaps in 
board of ailerons. Built-in Handley Page wing slots in leading 
edge forward of ailerons 

FrseLace.—Semi-monocoque structure of spruce and plywood 

Tam. Uwrr.—Cantilever monoplane type. Fin built integrally 
fuselage. Structure similar to winga 

Laxpixa Gran —Fixed cantilever type. 

wheels with brakes. Tail-wheel 

yn PLANT.—One 65 h.p. Continental A65 four-cylinder horizontally 

opposed air-cooled engine driving æ two-blade Sfreddo y Paolim 

Fuel tank in fuselage 


wing 
ied 


with 


Goodyear low-pressure 


wood nirscrew 


During 1934 the Ae.C.3 two-seat light training monoplane 
and the Ae.M.O.1 two-seat military training monoplane were 
produced. A number of the former were supplied to several 
civil flying schools in the Argentine and twelve of the latter 
were delivered to the Army in July, 1934. All these types have 
been illustrated and described in previous issues of this Annual 
Licences have been held for the manufacture of the Curtiss 
Hawk 75-O single-seat fighter monoplane and the Focke-Wulf 
Fw 44 two-seat training biplane 


The factory has also built the Wright Cyclone and the Siemens 
Sh 14 air-cooled radial engines, as well as metal and wooden 
airscrews and other equipment. Several sailplanes have also 
been built for the flying clubs 


In September, 1941, the Company started an aireraft depart 
ment under the direction of Senor José Mario Sueiro, and in 
December, 1944, a new factory was opened on the Quilmes 
Airport 

The first aeroplane built by the Company was a light two-seat 
cabin monoplane known as the Impa RR-TL which made its first 
flight at the General Pacheco Airport, near Buenos Aires, on 
Tuly 25, 1942, 

A second prototype, the Impa Tu-Sa-O, made its first flight on 
April 17, 1943, A small series of this model was built for the 


The two-seat light cabin monoplane known as the "El Boyero 
was designed and built in 1939-40, The licence for the construct 
tion of this aeroplane was granted to the S. A, Sfreddo y Paolini 
but owing to the international situation it was impossible to 
obtain the necessary equipment und materinls for this programme 
to proceed. The “El Boyero" has been illustrated and des. 
cribed in previous issues of this Annual 

In 1943 the Factory completed the I.Ae 22-D.L.55 two-seat 
Advanced Training monoplane which was fitted with the first 
nationally-designed aero-engine, the El Gaucho nine-cylinder 
radial, This aeroplane made its first flight on May 1943 
No other details are available for publication 


flying-club use but after a number of accidents the type was 
withdrawn from service. 

The Company possesses the exclusive representation in the 
Argentine for the Continental Motors Corpn. but owing to the 
political situntion it had been unnble to import any engines up 
to the end of 1944. 

In addition to development work on a number of projected 
prototypes the company has built a small quantity of primary 
training gliders, 


The Tucan T-1 Single-seat Light Monoplane (65 h.p. Continental A65 engine) 


AccowwopATION.—Enclosed cockpit aft of trailing-edge of wing. — Wrionrs.—Weight empty 285 kg. (027 Ibs.), Weight londed (acrobatic speed 185 km.h. (115 m.p.h.), Landing speed (with flaps) 7 
Sliding cockpit cov " factors) 400 kg. (880 1b&.), Maximum loaded weight 450 kg. (090 (44.7 mph), Service ceiling 4,200. m. (13,780. ft) 
Ditensions.—Span 7.22 m. (23 ft. 8 in.) ft, 2 in.), ths.) soiling 4.700 m. (15120 ft.) Runge 1,100 km. (680 miles) or 6 
Height 1.80 m. (6 ft. 24 in.), Wing aren 7 sq. ft.) Penronwance, Maxim. speed 205 km.h, (127.9 m.p-h.), Cruising hours 
Hereafter follow the names and addresses of those firms which constituted the Belgian Aircraft Industry before the War 


Details of the activities of these companies have appeared in previous issues of this Annual 


AVIONS TIPSY, Gosselies. 

CONSTRUCTIONS AÉRONAUTIQUES G. RENARD, Evére, near Brussels. 

SOCIÉTÉ ANONYME BELGE ''AVIONS FAIREY,” Gosselies. 

SOCIÉTÉ ANONYME BELGE DE CONSTRUCTIONS AÉRONAUTIQUES (SABCA), Evére, near Brussels. 
SOCIÉTÉ D'ETUDES AÉRONAUTIQUES, Brussels. 

J. STAMPE ET M. VERTONGEN, Deurne-Sud, Antwerp. 


BRAZIL 


tion of an aircraft manufacturing company which has erected a 
factory on a site provided by the Government at Lagóa Santa, 
in the province of Minas Geraes 

The new firm has been given à concession to manufacture both 
military and civil aircraft and the Government undertakes 
to place orders to a predetermined value over a period of 15 
years. The first military type to be built is the North 
American NA-16 (AT-6) advanced training monoplane. 


CONSTRUCOES AERONAUTICAS $.A. 


Heap Orrice: Rio px Brazilian materials must be used as far as possible. During 


the first year of production the company must employ native 
Brazilians in at least 50 per cent. of the general, administrative 
and commercial management positions; 30 per cent. in 
directional and technical services; 75 per cent. in commercial 
and administrative work; and 30 per cent. in shop work 
These percentages will increase in succeeding years, 


JANEIRO. 


Wonks: Lagoa Santa, Minas Grenaks. 


President : Dr. Antonio Lartigau Seabra 


Manager: Dr. Edmond d'Oliviera 


In May, 1940, the Brazilian Government signed an agreement 
guaranteed by the Ministries of War and Marine, for the forma 


FABRICA BRASILIERA DE AVIÕES. 
W aeroplanes for the Brazilian. Air Force These have ineluded 
Ite DONT AM Ae the M-7 and M-9 two-seat primary training biplanes, designed by 


Colonel Antonio Muniz, 


It is now engaged in the production under licence of a series of 
Fairchild M-62 (PT-19) two-seat primary training monoplanes for 
the Army Air Force 


Works RIO DE JANEIRO 


This is the former Army air workshops, — It builds training 
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FABRICA DO GALLEAO. in addition to its nireraft manufacturing fncilit ' Tt hns built t H 

Works; Poxro po GALLEAO, lita bo Governapon, Rio DE luboratory of mechanical research with physical and che ont [ ry | i I 8 
JANEIRO test laborat an engino test department, an nireraft  ndvnneed ' I 

Director Col, Aw. Eng. Joelmir C, Araripe Ma pl | plant an olectre drior f ol with a capneity Tt i the H l 

The Fabrica do Gatledc the former naval air k t 10 eub D | wooden mrsere plant, et Tt has à covere Mmonoplar 1 n 1 J 
builds aircraft for the Brazilian. Air Moree, The establish wen of over 340,000 sq ind employs about 1,500 hand by the H r Vir] [ 


C.N.N.A. 
CIA. NACIONAL DE NAVEGAÇÃO AÉREA. 


HEAD OFFICE AVENIDA Ropnrigurz 
DE JANEIRO 


Wonks: Prata po Casts No. 68, Rio t 

The Companhia Nacional de Navegagar 
group of companies belongit 
Patrinónio Nacional, — It undertakes the design and construction 
of niroraft of original design. These include the HL-1, HI 
HL-4 and HL-6 

The HL-1 two-seat light cabin monoplane is illustrated her 
with. Tt is of the Piper Cub type, the principal external chun; 


à is one of the 


to the Organização Henrique Lage 


use of parallel instead of Veo-type wing-bracing 


Structure follows standard practice, with welded steel 


don fabric er ing Tho landing 

npre pringing. Tho HL-1 has cou 
nd is fitted with a 6 Continental A-65-8 
ntally-oppoxed air-cooled engine, which 


pany is the HL-6 advanced 


training aft i low-wing cantilever 
plan wb th either the 125 h.p. Contin 
r 135 hp. Franklin engi In 1943 the company wa 
ngaged m the prod fifty of this typ 


The C.N.N.A. HL-1 Two-seat Light Cabin Monoplane (65 h.p. Continental A-65 engine). 


C.A.P. 
COMPANHIA AERONÁUTICA PAULISTA n 


Heap Orrick axn Works 


A Dr. Farcáo Finite, 256-12 \ 
São PAULO. 

President : Sr. H. Martini 

The Companhia Aeronáutica Paulista, n subsidiary of the 
Laminaqüo de Metais S.A., was recently formed to build and 
repair aircraft, ete. It has so far produced two light aero 
planes of original design, the C. A.P. | Planalto and the CAP 
4 Paulistinha, and both t 

The company is also build 


types nre in production 
the Saracara primary and 


Alcatraz secondary trainin slider 


THE C.A.P. 1 PLANALTO, 


Tyre.—Two-seat Advanced Training monoplane 

Wis Low-wing cantilever monoplane tant taper from 
roots to tips. Small flat centre-section with outer wi et at 
dihedral ar Two-spar len. wing framework with fabric 
covering t flay wlerons and centre-sectior 


FUsELAGE,—O vn »que with plywood 


All | framework 


Tar, Unrr.—Cantile plane 
with abric-coverce ydde and 
parry Ge red divided type. Cantilever The C.A.P. 1 Planalto Two-seat Advanced Training Monoplane (90 h.p. Franklin engine). 
ah A tan exierit oF 
ph Wheel-brake 
POWER 90 h.p din ur-cylinder horizontally 
oppe led engine bladed wooden airscrew. Fuel 
capacity 5.41 ons). Oil capacity 4 litres (0.88 


Imp. g 


'N.— Tanden wkpits with complete dual control 
Span 8.0 n OF in 
15 m fi 
LOAD! eight 
0 kg. (1 aha 
Pow 
PERFORMAN Cruisin 
km h.), Initial. rai m. [mn 
uin g 4.000 m. (13,120 ft.), Range 500 
il 
THE C.A.P. 4 PAULISTINHA 
Pye Pwo-seat Light Prunary Train and. Touring 1 " 
Wis High-wing braced monoplane. Wings atts to 
Vwiltin centre-section in top of fuselage and braced t r lor 
er by streamline stool-tube Vee strut woodon 
ving structure with fabrie covering. Slotted nder 
hinges. Fixed slots in leading-edge ahead of aileron 
Fust tangolar lod steel-tube framework covered with 
fabri t wooden fairing structure 
Tan d o-brace nonoplane type. Welded steelt 
fran or fubric, ‘Tie-rod bracing above and below 
in plane of mair par of tailplane 
LASpING GEAR. —Divided type. Consists ide Vees und tw 


nchned. half-axk wbane 


form front 
wheels and brakes 


four-eylindor horizontal, 


pp sir-cool l-tube mounting. Two 
luled wooden airscrew. Fuel capacity 58 litres (12.8. Imp. 
zallor Oil capacity 4 litres (0.88 Dup. gallons), 


vecos ján iow Enel soi sbin sent » in tandem with dual The C.A.P. 4 Paulistinha Two-seat Cabin Monoplane (65 h.p. Franklin engine). 
ntrols. Entrance door on starboard side, Spreo for baggage 
DotesstoNs, Span 10.1 on, (33 ft. 1j in), Length 6.05 m. (21 f THE GAP AE AMBUEANGEA: THECA. AO BAULISEINHA: RADIO. 
9] in), Height. 1.05 m. (0 ft. 4] in), Wing area 07 sq; m. (183 sq This is a special version of the C. A.P, 4 arranged to carry The C.A.P. 4C is a light military observati 
. one stretcher case The fu deck from trailing-edge of monoplane converted from the C.A.P, 4 The f 
Verona AND Lops Weight, ernpty 320 kg. (706 Ibs.), Weight — wing to tailplane is hinged to open sideways to permit the loading — the cabin is cut down in depth, tho windows y 
omdel 540 k (1.190 Ibn), Wing landing, 1 lt oq. m. (0.51 and unloading of the stretcher, the hend portion of which extends — are extended aft, the roof is glazed and the reat 
Tm cani b el pn de i a up. s frs i) Cruising 880 the rear portion of the cabin and takes the place of the yer half of the cabin is provided with a sl 
1140 kent 2 mph), Initial rate of climb 185 m./inir econd sont Lhe passenger is seated with his back to the t te 
GIO ft/min prvi iling 4,000 ny, (13,120 ft.), Range 500 ke Structural details, specification and performance aro the with a radio receiving and transmitting set with a tri t 
i vine as for the CAD, 4 rango of 480 km, (300 miles), 
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AIRSPEED. 


The Airspeed Oxford II Advanced Training Monoplane (two Armstrong Siddeley Cheetah X engines). 


AIRSPEED, LTD. 


AND Works: THE AIRPORT, PORTSMOUTH, 


Chairman: A. S. Butler. 
Director and General Manager 
Technical Director and Director of Design: A. E. Hagg 
Directors: G. Wigham Richardson, F. 'T, Hearle, F 
St. Barbe, W. E. Nixon and J. Liddell, A.C.A. (Secretary) 
Airspeed (1934) Ltd., was registered in August, 1934, when 
Airspeed, Ltd., became associated with the famous Tyneside 
shipbuilding firm of Swan, Hunter and Wigham Richardson, 


Ltd. 


A. Townsley 


In 1940 the de Havilland Aircraft Co. Ltd. acquired from 
Swan, Hunter & Wigham Richardson Ltd. that company's 
holding of ordinary shares in Airspeed (1934) Ltd The 


Company, however, retains its separate identity. On January 
, 1944, the name was changed to Airspeed, Ltd. 
An important production of the Company was the Oxford 
twin-engined training monoplane, large numbers of which were 
also built by other aircraft rnanufacturers. 

Airspeed Ltd. has also undertaken the design and manu 
facture of gliders and large transport aircraft Ita first glider 
is the Horsa, a large transport type for airborne troops and 
their equipment. The Horsa was used with success in tho 
airborne invasions of Sicily, Italy, Normandy and Germany 
Over 500 Horsa gliders were supplied to the U.S. Army under 
reverse Lease/Lend for the invasion of Europe 


THE AIRSPEED A.S. 10 OXFORD. 

The Oxford, built to conform to Air Ministry Specification 
T.23/26, was evolved from the Airspe Envoy civil transport 
It first went into service in the Royal Air Force as a twin-engined 
Advanced Trainer in January, 1938. 

The 4,411th and last Oxford was delivered to the R.A.F. by 
Airspeed on July 14, 1945. The Oxford was also built by the 
de Havilland Aircraft Co., Ltd., Percival Aircraft, Ltd. and the 
Standard Motor Co., Ltd., the total number produced being 
over 8,000. 

The Oxford was used in Service Flying Training Schools in 
the United Kingdom, Canada, Australia, New Zealand, Southern 
Rhodesia and the Middle East, and it was also employed on 
light transport and communications duties. A small number 
was made available under reverse Lease/Lend to the U.S.A.A.F 
in Great. Britain 

The aireraft was produced in the following forms 

Oxford I, Two 355 h.p. Armstrong Siddeley Cheetah IX or 
X radial air-cooled engines, the former fitted with Fairey-Reed 
metal fixed-pitch airserews and the latter with wood airscrews. 
Bombing and gunnery trainer, Armstrong Whitworth gun 
turret amidships 

Oxford II. Similar to Mk. T but equipped as a navigation and 
radio trainer. No turret 


Oxford III. Two 425 h.p. Armstrong Siddeley Cheetah XV 
engines and Rotol two-blade constant-speed airserews, Navig 
ation and radio trainer 

Oxford IV. Used as a flying test-bed for two D.H. Gipsy- 


queen IV (Gipsy-Six IIS) supercharged six-cylinder in-line 
inverted nir-cooled engines 


Oxford V. Two Pratt & Whitney R-085-AN6 Wasp-Junior 
nine-cylinder radial air-cooled engines and Hamilton Standard 
two-blade variable-pitch  airscrews, Navigation and radio 
trainer 
Trrx.—Twin-engined Advanced Training monoplane 
Wias.—Low-wing cantilever monoplane,  Centre-seotion built 


separately from fuselage, Outer sections, of tapering chord and 
thickness, nttached to centre-section by four bolts and locking- 
nuts, one to each spar-joint. Bolts puss through tapered higb- 
tensile steel plugs at each end to take shear. Wing-structure 


consista of two box-spars of spruce and birch three-ply. Former 
ribs of normal girder typo and in three parts, Special ayatom of 
inter:spar bracing consists of built-up diagonal strute Whole 
wing covered with plywood, Handley Pago slotted ailerons 
Split trailing-edge flaps 

FosrLAGE.—1n two sections. Front section huilt as a unit and 


comprises the pilot's cockpit and cabin, It is of semi-monocoque 
construction, Rear section, also of semi-monocoque construction, 
haa fin built integral with it 


Tan. Uwrr.—Monoplans typ Wooden framework with fabric 
Cantilever tail-plane and fin. Balanced rudder is 
hinged to fin only, with hinge-line inclined forward. Trimming- 


tabs in elevators. 


The Airspeed Oxford Advanced Trainer, 


LANDING  GkAm.—Retractnble type. Dunlop type low-pressure 
wheels and pneumatic wheel-brakes. Dunlop tail-wheel 

Power PrANT.—Two 355 hip. Armstrong Siddeley Cheotah X (Oxford 
I and 11) or 425 h.p. Cheetah XV (Oxford TII) seven-cylinder air 


cooled radial engines on welded stool-tube mountings. Two. 
bladed fixed pitch wooden airscrowa (Oxford I) or two-bladed 
D.H. constant-spoed airserews (Oxford IIL). Alternatively 
two 450 hp. Pratt & Whitney Wosp-Junior nine-cylinder 


radial nir-cooled engines driving two-bladed two-position variablo- 
pitch airacrows may be fitted (Oxford V) Two main fuel tanks 
in between spars of centre-section and two auxiliary tanks in outer 
sections interconnected with main tanks, Combined oil tanks and 
coolers mounted behind engines. 
AccomMopaATION.—Although crow would not normally exceed three 
nt any one timo, stations are provided for pilot, navigator or 
Wiss. —High-wing strut-bruced aemi-cantilever monoplane. Wooden 
structure with two spruce and plywood box spara, former ribs 
and n plywood covering, Sections between the spars watertight 
in the event of a forced-alighting at son 
Wing bracing &trut& euch. consist. of two steel tubes arranged in 
Veo formation and faired together to form à single strat. Entire 
trailing-edge occupied. each side by two slotted flaps, the outer 
flaps also functioning as n a. Leading-edge mito slots opposite 
mileron-tlaps. Each wing, complete 
fuol tank, folds from the root and n jury strut supports the front 
spar in tho folded position 


to provide: buoyancy 


with two engines and one 


FUSELAGE 
oni 


All-motal stressed-akin monocoque structure built. in 

unit with the exception of the forward observer's compartment 

which 1$ detachable, and the complete tail-unit 

Tit. Uxrr.—Cuntilever monoplane type with a fixed fin on the contre 
line and a fin and rudder at each extremity. Tailplane 
spruce and plywood box spars, ribs and plywood covering. Ele 
vatora and rudders have wood frames and fabric covering, and the 
fins plywood cove Tailplane incidence adjustable in flight 

Lanvin Gean.—Fixed divided type, Bach unit is a three-member 
pyramid comprising a forwardly-inclined  aloo-pneumatic 
absorber leg, radins-rod and axle. Wheels fitted with shoe-ty pr 
pneumatic brakes. Tuil-wheel midway between wings and tail 
has n special long-travel shock-absorber and a powerful self-contering 
device and ste 

Power PLANT 


has two 


shock 


ring control 
r 130 h.p. Pobjoy 


Niagara V seven-cylinder 

radial air-cooled geared engines, each driving a two-blade fixed 
pitch. wooden wirscrow 8 ft. (24 m.) in diameter, Two fuel tanks 
(85 Imp. gallons each) mounted in the root ends of the wings between 
the spars, each tank supplying two engines through dual engine 
driven pumps 

ACCOMMODATION.—Crew of three, consisting of pilot, observer 
radio-operator. Observer im the nose compartment with clear 
vision windows front and sides, Pilot's compartment on separate 
raised floor offset slightly to port to leave pnssage-wny to radio 
operator's compartment. The three compartments together 
oceupy the forward portion of tho fuselage from the extreme nose 
to the rear-spar bulkhead 

DiMENSIONS.—Span 53 ft, 4 in, (16.25 m.), Length 
Height 10 ft. 5 in. (3 17 m.), Width folded 18 ft. (0 

Wetanrs.—Weight empty with fixed military 
(2,085 kg.), Removable equipment. 313 Ibs, (142 kg.), Crew (3 with 
parachutes) 600 Ibs. (272 kg.), Fuel and oil 1,430 ibs. (649 kg.), 
Weight loaded 6,935 Ibs. (3,148 kg.) 

PERFORMANCE.—Maxunum speed. 126 m.p.h. (202 km.h.) at 5,000 
(1,925 m.), Cruising speed 113 m.p-h. (181 km.h.) at 5,000 ft. (1,3 
1n.), Stalling speed (full-throttle) at sea level 33 im.p.h. (33 kam.h.), 
Stalling speed nt. 5,000 ft. (1,525 im.) 37.5 m p.h. (60 km.h.), Initial 


rate of clinh 865 ft./min. (26. Rate of climb at 5,000 ft 


and 


40 ft. (12.2 m.), 
5 m.) 
jupment. 4,592 Ibs. 


m./min.) 


(1,625 m.) 630 ft./min. (192 m./min.), Rate of climb at 10,000 ft 
(3,050 m.) 365 ft./min. (112 m./min.), Climb to 10,000 ft. (3,050 m.) 
18 mins, Service ceiling 14,700 ft. (4.480 m.). Absolute. ceiling 
10,700 (t. (5.000 in.) 


ond pilot, bomb-aimer, 
camera operator. 
pilot or navigator 


Wireless operntor, rear gunner and 
Pilot's cockpit in nose, with seat for second 
Dual controls. When dual control is not in 
use the space for the prone bombing position is provided by 
removing the second set of controls. When navigator is carried, 
he occupies second. pilot's sent, which is pushed back in line with 
chart table. "The wireless operator is accommodated on a seat 
on the rear spar, facing aft, on the starboard side. A rear 
gunner's station, provided with an Armstrong Whitworth gun- 
turret tiny be looted amidships (Oxford L only). Equipment 
van be installed to enable the machine to be used for the following 
alternative traming duti (1) Navigational, including night 


flying, W/T. and direction-finding; (2) Bombing, including 
high-altitude with oxygen supply; (3) Air gunnery; (4) 
Aerial photography: (5) 4b initio twin-engine training. The 


Oxford. has also 1 


n equipped as an air ambulance. 


DiMBNSTONS.—Span 63 ft. 4 in. (16.26 m.), Length 34 ft. 6 in. (10.5 
m.), Height 11 ft. 1 in. (3.3 m.). 
Wetawrs (two Siddeley Cheetah Ñ engines). Weight empty with 


fixed military load 5,380 Ibs, (2,440 kg.), Removable load varios 
acoording to function of aircraft, Fuel and oil 1,305 Ibs. (592 kg.), 
Crew (2-3) 400.600 lbs. (18 kg.), Loaded weight 7,000 lbs. 
(3,460 kg.) 

Wetaiers (two Pratt Whitney Wasp-Junior engines).—Weight 
empty 5,070 lbs. 5 kg.), Weight loaded 8,000 Iba. (3,632 kg.). 

PeuronsANCE (with turret and two Siddeley Cheetah N engines 
and fixed-piteh airscrews).—Maximum speed 182 m.p.h. (291 

km h.) at 8,300 ft. (2,530 m.), Rate of climb at 6,300 ft. (1,920 m.) 
930 ft/min, (284 m./min.), Climb to 10,000 ft. (3,050 m.) 12.5 
mins., Servico ceiling 19,200 ft. (5,850 m.). 

Penrorywasce (without turret and with two Siddeley Cheetah X 
engines and fixod-pitch airsorews).—Maximum speed 188 m.p.h 
(301 km.h.) we 8,300 ft. ( m.), Rate of climb at 6,300 ft. 
(1,020 m.) 980 ft./min. (293 m./min.), Climb to 10,000 ft. (3,050 
m.) 12 mins, Service ceiling 19,500 ft. (5,945 m.). 

PERFORMANCE (without turrot and with two Pratt & Whitney Wasp 
lumor engines ond two-position variable-piteh — dirscrews). 
Maximum speed 202 inp.h. (324 km.h.) at 4,100 ft. (1,250 m.), 
Initial rate of climb 2,000 ft./min. (808 m./min.), Climb to 10,000 
ft. (3,080 m.) 6 mins., Service ceiling 21,000 ft. (6,400 m.) 


TNE AIRSPEED A.S.39 FLEET SHADOWER. 

The A839 was designed to Air Ministry specification 8.23/37 
which, in turn, was drawn up to meet the requirements of the 
Admiralty for a earrier-borne. aerophine capable of shadowing 
enemy fleets during the hours of darkness. This called for an 
iurcraft cruising speeds with long duration, 
possessing an. exceptional field of view for pilot and observer, 


The Airspeed A.S.39 Fleet Shadower (four 130 h.p. Pobjoy Niagara V engines), 
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and subject to the dimensional restrictions imposed by tho need 

for shiphourd stow ase 

Vs Venecie speril Observation manoplane: tor the. Royal 
Nw 


THE AIRSPEED A.S. 45. 

The A.S, 45 was asingle-engined Advanced Training monoplane 
Which was designed to meet the requirements of Air 
specification T.4/39, Two prototypes 
did not go mto production m 142 as 


Ministry 
were built but the AS. 45 
originally planned owmg 
to a change in oflieinl policy at that time 

Tho AS. 45 wing 
inwardly oleo-pnenmatic 


with 
landing-gear and 
accommodation for a crow of two in tandem enclosed. cockpits 
with complete dual controls. Tt was fitted witha Bristol Mercury 
VIIL nine-eylinder radial air-cooled supercharged engine. and 
either a D.H, or Rotol three-blade constant-speed: nirserew 
Two fuel tanks, one in each wing, had a total capacity of 130 
Imp. gallons. 


was a low cantilever monoplane 


Dowty 


racting 


Dimenstons.—Span 42 ft. (12:8 w), Length s(t 1i ».), Height 
(tail down) EE ft, 6 in. (3,5 mi), Wing aren (mele rons and 
flaps) 200 sq. (t, (26,0 sq. m.) 

PrnFORMANCE. Maximum economical cruising speeds 228 mph 
(365 km.h.) at 12,500 ft. (3,810 m.) and 237 m. p.h. (379 km.h.) nt 
16,000 ft. (4,880 m.), Climb to 15,000 ft, (4 m.) bine, Nery 


ceiling 24,800 ft. ( 


(5 m) Range 680 miles (1,090 km.) 


THE AIRSPEED A.S. 51 HORSA. 


Tho Horsa was first used in the airborne invasion of Sicily 
For tho invasion of France Horsas went into action wearing both 
British and American colours and they played a notable part in 
the Normandy landings where over 20% of the total matorial 


delivered to the beach-heads by air was done by gliders, Horsus 
also took part in the invasion of Southern France 

The Horsa was available in the following versions 

Horsa Ll. Standard troop-enrrier as described below Tow 


cable attachment points at upper attachments of main landing 
gear legs. 

Horsa II, Differs from Mk. I in having a hinged nose to 
permit the direct loading and unloading of light ordnance and 
vehicles, a twin noso-wheel and a tow-cable attachment incor 
porated in the nose-wheel strut 


Tyre 
Wires. 


Military, Troop or Vroight-earrying Glider 


High-wing cantilever monoplane, In three sections, a 


All 
| l 


Y 1 
o 9 
The Airspeed Horsa I Transport Glider. 


ARMSTRONG WHITWORTH. 

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT, LTD. 

Heap OrricE, Works AND AERODROME: COVENTRY. 

Directors: Sir Frank Spriggs, Hon. F.R.Ae.S. (Chairman), 
H. K. Jones (Managing), T. O. M. Sopwith, C.B.E., F.R.Ae. 
and H. M. Woodhams, C.B.E. 

Chief Designer : J. Lloyd. 
oretary : W. A. Blackler. 
Sir W. G. Armstrong Whitworth Aircraft, Ltd., was formed 
in 1921. In 1935, the Hawker Siddeley Aircraft Co., Ltd., was 
formed to amalgamate the interesta of Hawker Aircraft Ltd. 
and the Armstrong Siddeley Development Co, Ltd. which 
latter company controlled Sir W. G. Armstrong Whitworth 
Aircraft, Ltd.. Armstrong Siddeley Motors, Ltd., and A. V. Roe 
& Co., Ltd. 

The Company were pioneers in the development of all-metal 
nireraft, and it is due to their initiative that the use of high- 
tensile steel became prominent 


In the pre-1939 era they developed, in addition to the military 
types then under construction—Siskin, Atlas, eto.—soveral 
series of commercial aircraft. ‘These included the Argosy, 


Atalanta and 
service on th 


sign classes, all of which gave long and reliable 
air routes of Imperial Airways. Ten aircraft 
of the Ensign class aro still in operation with the British Over- 
sens Airways Corporation, 


The Airspeed A.S. 45 Advanced Training Monoplane (Bristol Mercury VIII engine 


The Airspeed Horsa I Troop 


centres 
outer sections with all taper on Joading-odges. 


tion of constant chord and thickness and two tap 
AlL-woud struct 
Built-up laminated spruce and plywood main spar, built-up Warren 
girder ribs and a plywood skin over the leading-edge 
section. torsion beam, Aft of the Warren girder 
covered with fabric which is secured to the rib cap-strips by wires 
running in troughs in the strips and held. in place hy 
Fabrio strips doped over securing 
split trailir 
FUSELAGE 
throe-section 
compartment 


spar ribs. arc 


split -pina 
Pneumnatieally-operated 
and fuselige 


edge flaps between aileron 


Circular-section  woodon 
holted together, The nose 
und main freyht loading door. The main section 
enel the froight nt. Tho rear 
supports the tail unit. Structure consists of a series of frames and 
hulkheads interconnected by four longeron 
stringers, the whole covered with n plywood skin 
TAIL-UvtT.—Braced monoplane type. Tail plane mounted on fin and 
braced to fuselage by Veo struts. Two-spar fin with plywood 
covering. Tailplane elovators and rudder have D-section beams, 
movable surfaces having fabrie covering. Elevators 
have aero-dynamie and mass balances and controllable trim-tabs 
LANDING-GEAR.—Trieyclo type. Muin wheela sprung by oleo shock- 
absorber legs, the upper ends of which aro attached to the centro- 
section main spar, with the lower ends hinged to the underside of 
fuselage by Veo s ruts, Sprung nose-wheel. The main wheels, 
Veo and oleo struts are droppable. Ash skids undor fuselage. 
AcCOMMODATION.— Pilot's compartment in extreme nose with side 
by-side seats and dual controls. Aft of pilot's compartment on 
sort side is the main freight loading door, the door itself forming a 
hinged loading ramp. Main compartment seats fifteon fully 
arined. airborac henches along aides. Further door aft 
on starboard side. Fuselage joint at rent ond of cabin inay be 
broken to permit rapid unloading of compartment in action. Wide 
variation of military equipment may be carried in main compart 
ment and additional supply containers may bo carriod on drop 
fittings under the centre-section of the wing, three on each side of 
fuselage. 
DIMENSIONS.—Span 88 ft, (20.84 m.), Length 66 ft. 11] in, (20.43 m.), 
Height. 19 (t. 6 in. (5.8 m.), Wing urea 1,104 sq. ft. (102.5 sq. m.) 
Wetonrs.—Woight empty 8,370 Ibs. (3,800 kg.). Weight loaded 15,500 
Ibs, (7,040 kg.), Wing loading 14.05 lbs./sq. ft. (08.50 kg./sq. m.) 


semi-monocoque structure in 


ction includes the pilot's 


T section 


op or compartir 


wd n number of spruce 


and rudder 


troops on 


Concurrently with the development of these types, the military 
series of Whitley and Albemarle were in being. The Whitley 
was the first heavy bomber in production and although it was 
withdrawn from production in 1942 it was still in service for 
glider towing and bomber training purposes when the war 
ended. In 1942, a series of Whitley aircraft was converted for 
use by British Airways as freight-carr 

The Albemarle was the first British operational aeroplane 
to be fitted with a tricycle landing-gear. Originally designed 
as a light bornber-reconnaissance type, it was later converted 
for bomber-training, glider-towing, troop-carrying, and general 
transport purposes As a paratroop carrier and glider-tug 
the Albemarle took part in the invasions of Sicily and Normandy 

The forward policy of the Company is based upon the develop- 
ment of the large type of aircraft, orthodox and unorthodox, 
for both civil and military purposes, ‘The unorthodox include 
jet-propelled flying-wing designs. Successful test of scale 
models have been made and full-size designs are in course of 
construction. 


THE ARMSTRONG WHITWORTH A.W. 41 ALBEMARLE, 
The Albemarle was designed for bomber-reconnaissance 
duties at a time when the possible shortage of light alloys and 
other specialised aircraft materials, as well as experienced manu- 


and Freight-carrying Glider. 


THE AIRSPEED A.5.57 AMBASSADOR. 


The Ambassador is n twin-engined civil transport which con 
forms to the No, 2 Specification drawn up by the Brabazon 
Committee for an aeroplane suitable for European and other 
medium-range services. It will have a maximum aecommoda 
tion for 36 passengers and a crew of 3-4 for a range up to 800 
miles, or 25 passengers plus additional fuel for ranges up tc 
)0 miles, 

The Ambassador is à high-wing cantilever monoplane with 
high aspect-ratio laminar-flow wings, a tricycle landing-gear, a 
tniple-ruddered tail-unit and a power-plant consisting of two 
2,530 h.p. Bristol Centaurus 57 two-row radial sleeve-valve 
engines driving four-blade D.H. Hydrornatic constant-speed 
reversible-pitch airserews. Landing-gear and flaps are elect 
rically-operated and thermal de-icing is provided for the leading. 
edges of wings, tailplane, fins and ailerons, Fuel tanks form 
part of the wing structure, 

The main passenger accominodation may seat a maximum of 
36 passengers in eight rows of four with a central aisle between 
pairs of seats, There is n galley and baggage compartment 
forward of the main cabin and two toilets and a baggage com 
partment aft, A third baggage compartment is provided in 


the extreme nose. The aircraft is pressurised to give a cabin 

pressure equivalent of 8,000 ft, wp to 20,000 ft 

DiwENSIONS.—Span 113 ft. (35 m.), Length 80 fr. 3 in, (24.5 m 
Height 18 ft. 03 in. (5.7 m.) Gross wing area 1,200 sq. ft. (11 
sq. m.) 

Wiener. Weight loaded 45,000 ths, (20:430 Kj), Wing Ionding 37.5 


1b. sq. ft. (183 kr. sq. m.). lower load 8.7 Ib. hp. (3.9 kg hp 
Perrormayce (Estimated).—Maximnum weak mixture cruising speed 
(1,570 h.p. per engine) 300 mp., (480 kmh.) at 18,000 ft. (2,499 
m), Weak mixture cruising speed on one engme 160-190 nip.l 
(256-304 km.h.) nt 15,000 ft. (4, m.), Initial rate of chmb 1,580 
nin. (482 m /min.), Rate of climb gine with la 
genr down 240 ft./min. (73 m./min.), Rate of climb on one engine 


with landing gear retracted 400 ft./min. (122 m 


facturing facilities, was considered to be a real danger. Con 
sequently, wood and steel were used almost exclusively in the 
structure of the Albemarle, but in spite of this severe design 
limitation the percentage structure weight turned out to be 
very little above the average for this type of aircraft. 

During the early production stages, owing to important 
policy changes made as the result of wartime conditions and 
experience, the Albemarle was converted to perform a variety 
of duties, the most important of which were those of special 
transport, glider-tug and paratroop-carrier. 

Operating as a glider-tug and paratroop-carrier, the Albemarle 
took part in the invasion of Sicily on July 10, 1943, the invasion 
of France on June 6, 1944, and in the operations at Arnhem 
in September, 1944. As a special transport it has been used for 
carrying mail and equipment for tho R.A.F. from Great Britain 
to Gibraltar, North Africa and Malte 

The following are the principal versions of the Albemarle 

Albemarle I, Series I. Two 1,590 h.p. Bristol Hercules NI 


fourteen-cylinder air-cooled sleeve-valve radial engines. The 
original Bomber-Reconnaissance version. Crew consisted of 
navigator/bomb-aimer, two pilots, radio operator and two 
gunners, Four-gun Boulton Paul dorsal turret and two un 


power-operated under turret 
October 23, 1941. 


First delivery to the R.A.F. on 
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Albemarle S.T, I, Series I. Sy 
wal bombing equipment and rear fuselage tank removed, 
run dorsal turret replaced by hand-operated two-gun 
nstallation covered by sliding hood, under-gun turret removed 
1 freight loading door fitted in starboard side of centre fuselage. 
Albemarle I, Series II. Fitted with Malcolm glider-towing 
Albemarle S.T. I, Series II, Special Transport version with 
glider-towing gear 
Albemarle Il. Paratroop-carrier and Glider-tug. Ten para 
troops carried forward of large dropping hole in floor of rear 
with rails on each side of fuselage for parachute static 
Tubular guard under tailplane to prevent free strops 
fouling elevators. Malcol First deliver! 
to R.A.F, in January, 194: 
Albemarle IV. Mk. I fitted with two 1,000 h.p. Wright GR 
2600-A5B Cyclone 14 radial engines, Prototype 
only 


cial Transport version. Oper 


fuselage 


strops 


1 glider-towing gear. 


air-cooled 


Albemarle V. Similar to Mk. II with the addition of fuel 
jettisoning equipment 
Albemarle VI, Series I. Same as Mk. V plus large freight 


loading door in fuselage to facilitate londing of bulky articles 
which may require to be carried on paratroop operations 

Albemarle VI, Series II. Same as Series I, with the addition 
of special radio equipment for glider towing. Upper gun 
position deleted 


TYrr.—Twin-engined Paratroop Transport and Glider-tug 
Wixes.—Mid-wing cantilever monoplane. Wing in five sections, 
comprising centre-section extending back to spar rear face and 
passing through fuselage, two detachable portions of centre-section 
aft of spar, and two outer wing sections. Centre-section spar 
consists of four square steel tubular booms with tubular shear 
and plan bracing. Two steel-tube ribs at each end of spar carry 
main power-unit and landing-gear pick-up points. Centro-section 
top and bottom with non-stressed plywood. Outer 
wing sections hnve two spars with spruce booms reinforced with 
light alloy inserts and plywood webs. Standard ribs are of spruce 
and plywood, special ribs carrying aileron hinge loads of square 
steel tube aft of spar and spruce and plywood reinforced with 
stoel channels betwoon spare. Steel tubular plan bracing and 
plywood Frise ailerons have 


covered 


covering type steel-tube spar, 


spruce and plywood ribs and plywood covering. Controllable 
trim-tab in port aileron. Slotted flaps with under-hung hinges 
between ailerons and fuselage. Samo structure as ailerons 

FuskLAGE.—In three sections, Steel-tube framework with gusseted 


joints to which fairing panels of spruce and plywood are attached 
Sections joined by single pin joints at. each of the four longerons 

Tart Uxrr.—Cantilever monoplane type with twin fins and rudders 
Tail-plane and fins have two spruce and plywood spars, spruce and 
plywood ribs and plywood covering. Elevators and ruddors have 
single steel tubular spars, spruce and plywood ribs and plywood 
covering. Trim-tab in port elevator, balance in starboard 
levator. Automatio balance tab in upper part and controllable 
trim-tab in lower part of each rudder 

LawpiNG Gean.—Retractablo tricycle type. Main wheols retract 
backwards into engine nacelles and are partially enclosed by light 
alloy doors which at their rear ends fit round the lower halves of 
the wheels. The nose wheel is raised backwards into front fuselage 
Whole landing-gear is hydraulically-operated 


Power Puant.—Two Bristol Hercules fourteen-cylinder radial 
air-cooled sleeve-valve engines mounted in Bristol interchangeable 
power-unite, to which oil-cooler installation and accessory system 
peculiar to the airframe have been added. Three-bladed D.H 
lydromatie fully-feathering airecrows, Three main fuel tanks 
between centre-section boom, one in fuselage and one on each side 


inboard of engine nacelles. Provision for three nuxiliary tanka 
in bomb Four oil tanks, two in each nacelle. 
Nav 


bay 
ACCOMMODATION 
operator in 


or in nose, two pilots side-by-side and radio 
funelage. Ax p 
n for ten fully-armed troops forwe 
lage, Statie strop each 
under tailplane, Large ling door in side of fuselage 
Duty Span 77 ft. (23.48 m.), Length 59 ft, 11 in. (18.27 in.) 

Height (to tip of airscrow) 15 ft Wing (inclue 


ratroop-carrier nerommod 


at d of dropping hole in rear 


fui rails € side of fuselage and guard 


Tan. (4.75 m.) 


uilerons) 803.5 sq. ft 6 sq. m 
WrrctTSs.— Weight (Paratroop-currier and. glider-tug 
Ibs, (10,260 kg.), Maximum overloaded weight 36,500 Ih 
kg 
l'enFolstANCE,—Maximurm | over »h. (400 km.h.) nt 
10,500 ft. (4,576 m.), Normal les (2,160 kan.) 


THE ARMSTRONG WHITWORTH A.W. 38 WHITLEY. 

Built to Air Ministry Specification B.3/34, the prototype 
Whitley first flew in March, 1936, It was the first heavy bomber 
to go into large-scale production for the R.A.F., the first Whitley 
I being delivered to the service in March, 1937 

The Whitley was withdrnwn from production in 19. after 
establishing a fine record of operational servic Among some 
of the major milestones of the war, the Whitley was responsible 
for the first widespread leaflet raids over Germany in September, 
1939; the first bombing raid on Germany in May, 1940; the 
first bombing raid on Italy in June, 1940 ; nnd the first paratroop 
operation over Southern Italy in February, 1941 After with- 
lrawal from front-line with Bomber Command the 
Whitley was converted for as a General Reconnaissance 
Bomber and put into service by Coastal Command. In another 
converted form it was responsible for training the first British 


service 


wirborne troops and taking them into action for the first time 
in a flight from England to Southern Italy, At the end of the 
war it was still in service for training and other miscellancous 
luties. 

The following surmnmnrie 
Whitley 

Whitley I. Two Armstrong Siddeley 
cylinder air-cooled radial engines, ench rated at 790 h.p. at 
6,500 ft. (1,980 m.) and driving D.H. two-position 
pitch Hydraulically-operated and 
turrets and a manually-operated tail turret. Fuel 
19 Imp. gallons (normal), 651 Imp. gallons (maximum). 
mum loaded weight 23,300 Ibs, (10,560 kg.) 

Whitley II. Same as Mk. I except fitted with two Armstrong 
Siddeley Tiger VIII engines with two-speed superchargers, each 


the stages of development of tho 


Tiger IX fourteen 


variable- 
ventral 

capacity 

Maxi 


airacrews nose 


rated at 845 h.p. at 6,250 ft. (1,900 m.) and 760 h.p. at 12,750 ft 
3,800 m.). First delivery to R.A,F. in January, 1038. 
Whitley HI. Similar to Mk. II except increased dihedral 

to outer wings, improved navigation facilities and provision for 


24,430 Ibs, 


Maximum londed weight 
August, 1938. 


carrying larger bombs 


11,081 kg.) First deliveries in 


BRITISH EMPIRE: GREAT BRITAIN 


A conve 
Engineers 


Whitley VII (Naval Conversion). sion to Admiralty 
requirements for training. Flight Special instruct 
ional equipment and seating for pupils provided in rear fuselage 


Whitley IV. Two Rolls-Royce Merlin IV twelve-cylinder 
Vee liquid-cooled engines, each rated at 990 h.p. at 12,250 ft 
(3,740 m.) and driving Rotol constant-speed nirserews. Except 
for power-plant similar to Mk. IIT, but fuel capacity increased 
to 705 Imp. gallons (normal), 837 Imp. gallons (maximum) 
First deliveries in May, 1939. 

Whitley IVA. Same as Mk. IV except for installation of 


Rolls-Royce Merlin X engines with two-speed superchargers and 
rated at 1,030 h.p. at 0 ft. (685 m.) and 960 h.p, at 13,000 ft 


(3,9 m.) 

Whitley V. Two Rolls-Royce Merlin X engines driving 
Rotol constant-speed full-feathering airscrows. Ventral turret 
deleted and the Armstrong Whitworth two-gun tail turret 


replaced by a Fraser-Nash four-gun turret in a slightly lengthened 
stern had straight instead of the curved 
leading-edges of all previous marks. Wing de-icing equipment 
Fuel increased to 837 Imp. gallons (normal), 969 Imp gallons 
Maximum loaded weight 33,500 Ibs. (15,196 kg.) 


Re-designed fins 


(maximum) 


First deliveries in August, 1939. Mk. V later modified for use 
as n paratroop carrier and glider-tug. In 1042, twelve Mk 
V's were converted into freight carriers for uso by the British 


Oversens Airways Corpn 

Whitley VII. Same as the Mk. V except specially equipped 
service with Constal Command on general reconnaissance, 
anti-submarine and convoy protection duties. Crew 
from four to six to include separate navigator 
Fuel capacity increased to 969 Imp. gallons (norme 
gallons (maximum), Normal loaded weight 33,97 
kg.) 


for 
increased 
ind radar operator. 
1), 1,101 Imp. 
) lbs. (15,408 


A full description of the Whitloy has appeared in previous 
issues of this Annual. Tho performance below refers to tho 


Mk. V 


The Armstrong Whitworth Whitley V. 


The Armstrong Whitworth Whitley Civil Freight-carrier (two Rolls-Royce Merlin X engines). 


DiwENSIONS,—Spnn B4 ft 
Height 16 ft. (4.58 m.), Mean chord 
aron 1,138 sq. ft. (105.7 m.) 

(Whitloy V) 


5.6 m.), Length 72 ft. 6 
14 ft 


a. (22.1 m.) 
4 in. (4.37 m.), Wing 
Maximum 


Penroumance speed 230 m.p.h. (370 km.h.) 


wt 16,400 ft. (5,000 m.), Cruising sped. 210 m.p.h. (338 km.h.) at 
15,000 ft. (4,575 Climb to 12,000 ft, (3,000 m.) 21 mins., Maxi 
mum range 2,400 miles (4800 Km.) at 12,000 ft. (3,600 m. Service 
ceiling 20,000 ft, (0,100 m.) 


The Armstrong Whitworth Ensign Commercial Transport in 


THE ARMSTRONG WHITWORTH A.W.27A ENSIGN. 
Tyrr.—Four-engined. Airliner 
Wisos.—High-wing cantilever monoplane, tapering in pun form and 

thickness, built on a single box-spur of corrugated light alloy sheet. 
The loading-odge is metal-cov V and part of it is used for cooling 


tho oil tanks, Aft of the spar the wing consista of a 

lattice structure of Armstrong Whitworth rolled sections of light 

alloy, fabric covered, and fitted with split trailing-edge flape 
1 


its original form with four Armstrong Siddeley Tiger engines, 
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extending between ailorona and fuselage, The metal-framod 
fabric-covered Friso ailerons nre mass-balancod and provided 
with a flap on the port aileron operated from tho cockpit for 
trimming tho aircraft laterally 


FuskLtAGK.—Oval monocoque structure of light alloy, built of trana: 
verso frames, longitudinal stringers and riveted streas-bearing skin 


Yai Usir.—Monoplane type. ‘Tho cantilever tail-plane incorporates 
a single box-spar of corrugated light-alloy sheet of similar con 
struction to that used in the main wings and is fnbric-covered 
Fore-and-aft trim by elevator-tabs. ‘The elovators nre aero 
dynamically-balanced automatically by tabs, "The elevator 
controla inside the fuselage are provided with balances of rubber 
shock-absorber cord. A singlo cantilever fin and rudder, both 
metal-framed and {bric-covered, are well faired into the fuselage. 
As on the elovatore, the rudder has an automatic servo-fap which 
is also fitted with controls for trimming 


Wriants AND LOApINes.—Woight empty 35,075 Iba, (15,900 kg.), 
Pay load plus crew 12,000 Ibs. (5,450 kg.), Weight loaded 55,500 lbs 


AVRO 


A. V. ROE & CO., LTD. 
Heap Orrick: GREENGATE, MIDDLETON, MANCHESTER 
Works: Newton Hearn, MANCHESTER, 10, AND Ivy Works, 

Fainswortn, LANCASHIRE 
Directors: Sir Frank Spriggs, Hon, F.H Aes, (Chairman), 

T. O, M. Sopwith, C.B.B., BVRoAeS., H. K. Jones, Sir Roy 

Dobson, C. B.E. (Managing), C. E. Fielding and Roy Chadwick, 

C. B. (Chief Designer) 

A, V. Roe & Co. was formed in 1909, when the firm advertised 
itself as constructors of aeroplanes and accessories, and was 
probably the first firm in Great Britain to do so. The limited 
company was formed in January, 1913, On the amalgamation 
of the Hawker and Siddeley interests in 1935, the Avro Company, 
which formerly was a member of the Siddeley group, became a 
member of the group of companies controlled by the Hawker 
Siddeley Aircraft Co., Ltd 

Tho most notable types produced by the Avro company during 
the war were the Luncaster, York, Lancastrian and Anson, The 
most famous of all, the Lancaster, was in service with Bomber 
Command from 1942 to the end of the war, Tt is being succeeded 
by the Lincoln, a development of the Lancaster which can carry 
a heavier bomb load over a much greater distance nt a higher 
speed 

; Avro war production ineluded 7,500 Lancasters, 200 Man 

chesters, 12,000 Ansons and 1,000 Bristol Blenheims. Over 

100 Yorks were also built, and production of this type and the 

Lancastrian continue he company is now engaged in the 

development of purely civil types for post-war use and the first 

of these, the Tudor I, is described below 
THE AVRO 688 TUDOR I (AVRO XX). 

Cypr. —Four-engined Long-range Airliner 

Wives. —Low-wing cantilever monoplane, Two-spar structure basic 

ally similar to that of the Lancaster Centro se 


tion enrries the 


two inner en 


urised fuselage 
ago through 


ne nacelles. Owing to the pre 
only the extruded spar booms pass through the fu 
rubber-sealod shrouds, t at the fui 


webs terminating © outer 


skin with of web within the fuselage. Outer 
" in tw caster type flaps 

Fostnave,—Oval al structure pressurised throughout 
its length. Structure consists uf a (f bulkheads and channel 
section frames, 10 which top hat ion stringers carrying. the 
riveted outer skin are bolred, Above the floor an mner skin is 
riveted ta the frames and the space between filled with fibrous 
cellular materil for temperature and sound insulation, ML joints 


in the fuse 


aled with conting of bitumastie emulsion 


The pressure is housed partly in the centro-section leading 
edge and partly below the fuselage floor. Two Marshall Roots 
type blowers driven off inboard engines. Air enters intakes in the 
leading-edge, passes through filters to blowers, intercooler and 


silencer before beir 
to govern the 


on-return valve which is controllable 
admitted to the cabin, The air is 


then passed through heaters and discharged into the cabin through 
vents at floor level nnd louvres above the window posts 

Lum, Usir—Cantilever monoplane type. Single fin. and rudder 
Tailplane same as for Lancaster with extended tips replacing the 
terminal fins and rudder Dorsal fin integral with the fuselage 
but the main fin is a separate structure Rudder and elevators 
fitted with vo and t i tab: 

Lanpixe GEAn.— Same us for Lancaster 


Power Prawr.—Four Rolls-Royce Morlin 100. twelve-cylinder Vee 
liquid-cooled engines in circular self-contained. and quickly 
detachahle nacelles. Fonr-blade ant-speed u 
Fuel carried in wings between main spars in eight Marston erash 
proof collapsible bug-type cells, one on each side of the fuselage 
and three in inner section of each outer wing. Marshall cabin 

jard engi 


totol con: screws 


blowers driven off in| m 


Accoxtop rios — Crew of five, comprising two pilots, flight engineer 
radio operator and navigator. Two pilots side-by side with dual 
controls. "Then follows the fight en, r'a compartment complete 
with all engine, fuel nnd electrical contr the radio operator s 
and navigat compartments Aft of the flight engineer on 
the starboard side of the fuselage is à mail and frieght hold, and a 
further hold follows the navigator's compartment. The combined 
volume of these two holds is 158 cu. ft, The main cabin is divided 
into three compartiments each. seating four passengers, two 
facing on each side of n central aisle. Each pair of seats is con 
vertible into upp Aft of the passenger accommo. 
dation nre dressiny toilets, eontroom and baggage 


compartment. Ma or on the port side, and this do 
and all escape hatches aro sealed by automatically inflatable rubt 
tubes fed from the pressurisntion system. In the tail of the fuselage 
is a fully-equipped kitchen with seut for steward. The above 
arrangement is for twelve day and night passengers but an altern: 
ative simplified furnishing can he arranged for 24 passengers 
Dimessioxs. Span 120 ft. (30.6 m.), Length 79 ft. 6 in. (24.2 m.) 
Height 22 ft. (67 m), Span of tail 43 ft. (13.1 m), Wing area 
1,421 sq. ft. (132 8q. m.) 
Weriants,—Maximum weight 76,000 Ibs. 
66,000 Ibs. (30,000 kg.), Wing loadir 
sq. m.) 
PERFORMANCE (at 66,000 Ibs. —30,000 kg. mean weight).—Maximum 
perds 200 m.p.h. (464 km.h.) at seu level, 320 m.p.h. (512 km.h.) 
nt 8,000 ft. (2,440 m), 346 m.p.h. (554 km.h.) at 20,000 ft, (6,100 
m.). Cruising speeda 242 m.p.h. (387 km.h.) at sea level, 283 m.p.h 
(453 kinh.) at 12,000 Ft, (4,060 m.), 300 m.p.h. (480 km.h.) at 2 
(0,860 in Initial rate of climb 990 ft/min, (4 m/min. ), 
te of elimb at 20,000 ft. (6,100 m.) 730 ft/min. ( inin.) 
vire coiling (on 4 engines) 30,100 fi, (0,180 m.), on 3 engines 


34,500 kg.), Landing weight 
53.5 Ibs,/ay. ft. (261 kg./ 


La 


Ac 


(25,200 kg.), Wing loading 22.0 Ibs./aq. ft. (110 kg./sq. m.), Power captain is on the port and tho first officer on the starbon 

londing (take-off) 11.9 Ibs./h.p. (0.4 kg./h.p.) radio operator and two &tewards complete the crew 
control room the fuselage is divided up into separa 

vive rar, —Retractable type. Units under tho inner engine There may he. ether four cabins with a into 

nacelles, each consisting of one Dunlop wheel and two steol-spring "m three enbins with latior 

and oleo shock-absorber struts, Whools aro retracted hydraulically pisse hy and twer t s \ 

by folding the rear struts of each unit. The wheels travol dintin Hoth arrangement T 

backwards and upwards into the en, fairings and behind the former there are three Invat nid in the lutter 

the main wing spars. The Dunlop pneumatic brakes are different and hig ire Atowod in the hold on the upper deck of 

ially-controlled. Fully-enstoring tail-wheel carried on n stool compartment 

spring and oleo log, which is controlled by n self-contoring cam. Dimensrons—Span 123 ft. (37.6 m.), Length 114 ft 


Height over airscrows 23 ft. (7.015 m 


wer Prawr Kour 1.1000 hp. Wright GR-I820-GI02A nine ig 
Cylinder ans naliat engines, m nacoller of wilde stet] 7.6 sq. m.) í : 
tube attached to the forward side the main wing apar. Three Penrormance.— Maximum speed 210 m.p.h. (328 km.h ) al 
bladed de Havilland constant-speed. airscrowa, Petrol capneity (2,045 m.), Maximum cruising speed 180 m.p-h. (290 
670 Imp. gall Dil capacity > mp. gallon 5,000 ft, (1,536 in Rate of climb at sen le vel V00 ft fr 
i m.[min.), Ceiling (fully loaded) 24,000 ft. (7,320 m 
COMMODATION,—The control room for the captain and first officer three engines 18,000 ft. (5,400 m.), Normal range 
in the extreme nose has side-by-side dual control with sep (cruising at 173 m.p.h 280 km.h. at 5,000 ft 


columns and handwheola and parallel motion rudder bars. 1,370 miles (2,200 km.) 


(34.8 m. 


Wing area 2,450 sq. ft 


km.h.) at 


medium-range flying up to a maximum of 2,000 miles (3,200 
lan.). Various furnishings will be available with accommodation 
ranging from 41 passengers by day and 


en 
we 


pr 


The Avro Tudor I Long-range Civil Transport Monoplane (four Rolls-Royce Merlin 100 engines). 


| THE AVRO 691 LANCASTRIAN. 


vancastrian i 


a a 


adian Lancastrians are fitted with four 1 
Rolls-Royce Merlin 28 engines and have 
mail and freight 


â a 
ten pnasenge 
Production of the Laneastrim is now bein 
A, V. Roe & Co., Ltd. and, in addition to delive 
vm CI 


port 

Wixas.—Samo as for Lancaster 

FusgLAGE —Main structure as for Lancaster bi 
tail fairings 


vancaster bomber. The first conversions were 
Canada by Victory Aireraft, Ltd. for Trans 
hese aircraft are. being operated by this company, or 
of the Canadian Government, on a trans-Atlantic 
passenger service between Montreal and Prestwick 
280 h.p. Pac 


anada 


1 high-speed long-range trunsport convers 


Air Line 


mail and 
The Can: 
kard-built 


accommodation for 


Taw Unir AND LANDING Geran —Same as tor Lanen 


unde! 


| Heet of over thirty is being supplied to the British Ove 
Airways Corpn.  B.O.A.C. Lancastrians are maintaining a hig) 
speed service between the United Kingdom and Australia 

‘Tyre.—Four-engined Long-range Mail, Freight and Passenger Trur 


with 


rtaken b 


ato the R.A 


Power PrAxT.—Four 1,280 h.p. Rolls-Royce Merlin 24 twelyeeylinder 
Vee liquid-cooled engines with two-speed supercharg Thre 
blade D.H. constant-speed full-feathermg wirserews. Fuel tani 
in winga (2,154 Imp. gallons) and in fuselage beneath cabin. flo 
(1,020 Imp. gallons). 

ACCOMMODATION. —Crew of five nnd nine passengers. Two 
side-by-side with dual controls. Navigator and radio-op 
hehind pilots assenger cabin with seats for nine on por 
aide facing inwards. These seats may be converted into three 
sleeping bunks hy lowering sent back Three further bunk 

a oll down from the roof nbove the seats Sound. proofing 
The; Avr: Tudor Long-range. "TraDbport, Ventilation and oxygen equipment. ‘Toilets and gulley. Muil 


und freight carried in nose compartment nnd beneath floor of cabin 


26,000 ft. (7,030 m.), on 2 engines 10,000 ft. (3,050 m.), Absoluto 
ceiling on 4 engines 31,500 ft. (9,610 m.), on 3 engines 24.300 ft. DimeNstoxs.—Span 102 ft. (31.1 m.), Leng 
(7,410 m.), on 2 s 12,400 ft. (3,780 m.), Maximum range Height 10 ft. 6 in. (5.0 1n.), Net wing area 1 
(maximum fuel) 4,660 miles (7,400 km), Maximum range (maximum Gross wing area 1,297 sq, ft. (120 


8 sq. m 


) 


payload) 4,100 miles (0,560 km.), Absolute maximum range (500 — Weromts AND LOADINGS— Tare. weight 30,126 


h.p- per engine) 4,800 miles (7,825 km.) at 10,000 ft. (3,050 m.) Fixed and 


and f 
22,853 Ibs, (10,375 
ew (Sat 170 lbs.) 8 


by night to 68 pass: 


gers for daytime use only. No further details of this aeroplane Passengers (9 at 170 lbs. each) 1,530 Ibs 
e available for publication at the time of closing down for baggago 495 Ibs. (225 kg.), Mail or fre 
Payload (passengers, baggnge and ca 


The Avro Lancastrian Long-range Transport (four Rolls-Royce Merlin 24 engines). 


auto-controls, radio, de-icing, dinghic heatin 

THE AVRO 689 TUDOR II (AVRO XXI). and oxygen) 4,160 Iba, (1,890 kg.), Furnishir 

Tho Tudor II, a larger version of Mk. I, will bo suitable for mattresses, settees, toilets, upholstery, carp 
galley, food und water) 1,564 Ibs. (710 kg.), We 


(09 


ft. 10 in 
sq. ft. ( 


Ibs. (1 


pmovable equipment (including electrical, instrun 


ng and 

s (includ 
ts, soun 
t ful 


Stowage aft of passenger accommodation for life-saving dinghie 


(23.4 m 
112 sq. m 


3.813 


ventilation 
ling bunk 
nd-proofi 
ly equipped 


mishod 30,150 Ibs. (16,413 kg.), Fuel (3,174 Imp. gallons) 
), Oil (150 Imp. gallons) 1 
) Ibs. (386 kg.), Crew baggu 


lbs. (613 

ge 200 Ibs. (91 
95 kg), Passenger 
572 Ibs. (714 ke 
lbs. (1,033. ke 
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i km.h at 12,000 ft. (3,060 m Maximum weak mixture 
ruising speed 275 mph. (440 km.h.) at 11,000 ft. (3,360 m.) and 
285 m.p.h. (450 km.h.) at 17,500 ft. (5,340 m.), Rate of elim! 
(at 65,000 Ibs. 20,510 kg.) 750 ft/min 30 m./min.) at 0,500 ft 
(2,900 m.) and 550 ft/min. (168 m./mm.) 16,000 ft. (4,880 n: 
Nervi ceiling 23,000 ft. (7,015 
Raxaes (under still air conditions with no allowance for take-off and 
climb and using 3,174 Imp. gallons of fuel und carrying 3,597 Ibs 
1,033 kg. paylond nt 15,000 ft 4,575 m.) At maximum 
weak mixture cruising speed (265 im.p.h. 424 km.h.) 3,970 
miles (5,712 kin.), At speed between most economical and maximum 


k mixture cruising speed ( 
(6. km.), At most c 
4,501 miles (6,640 km.) 


m.p.h.— 371 km.h.) 3,050 miles 
»mienl speed (200 m.p.h 320 km.h.) 


THE AVRO 685 YORK, 
Tyre,—Four-engined Transport 
Wixes.—High-wing  cantilive 


monoplane. Wing in five main 

ections, comprising n centre-section of parallel chord and thickness 
which is integral with the fusolage centre-seetion, two tapering 
outer sections and two semi-circular wing tips. Subsidiary wing 
units consist of detachable leading and trailing-edge sections of 
outer wing and centro-section, flaps and ailerons. — Two-spar wing 
structure, each spar consisting of n top and bottom extruded 
boom bolted to asingle thick gauge web-plate. Ribs are aluminium- 
alloy pressings suitably flanged and swnged for stiffness. Tho 
entire wing is covered with a smooth aluminium-alloy skin 
Ailerons on outer wing soctions have metal noses and are fabric 
covered aft of the hinges, The ailerons carry trimming tabs 
Split trailing-edge flaps between ailerons and fuselage. 

FosELAGE.—An all-metal structure of roughly rectangular cross 
section and built in five main sections. The sections are of semi 
monocoque construction. The entire fuselage is covered with o 
flush-riveted metal skin. Tho floors and floor structure aro re 
inforced nnd there are large hatches to enable bulky articles of 
freight to be londed 

Tar, Uwrr.—Cantilever monoplane type with twin oval fins and 
rudders. Tail-plano in two sections built up in a similar manner 
to the wings. The rudders and fins nro all metal, but the elevators 
are fabric-covered. ‘Trimming-tabs nre provided on the elevators 


The Avro Lancastrian Long-range Transport. 


Maximum payload (with corresponding reduction in fuel) 4,845 and rudders, A central stabilising fin is also fitted on top of tho The Avro York Transport. 
Ibe (2,200 kg.), Weight loaded 65,000 Ibs, (20,510 kg.), Wing loading fuselage. Tho tail-unit is mounted on the top surface of the 
50.10 Ibs./aq. ft. (244.5 kg./sq. m.), Power loading 12.7 Ibs./h.p fuselage. 
apes aR LawpING Grar,—Retractable main wheels and fixed tail-whoel tho npertures when the wheels aro raised, Track 23 ft. 9 in. (7. 
)RMANCE.— Maximum speed (at 53,000 Ib 24,060 kg. mean Main wheels nre hydraulically rotracted into the inboard engine " 
pn 295 m.p.h km.h.) at 3,500 ft. (1,070 m.) and 310 m.p.h. nacelles; and hinged dogra connected td the-reteacting pear closs — l'owrn lravm—Four 1,260 hip, Rolls MED eR 


weight 


Veo liquid-cooled engines on welded steel-tube nacelles bolted te 
the front spar of the centre-section, Three-bladed constant 
peed full-feathering nirscre Seven fuel tanks, three in each 
outer wing and one in the entre of the wing over the fuselage 
Separate oil tanks in each nacelle 

AccowwonATION.— The crew depends on w the scropl 


arranged to carry passengers or freight 
the crew normally con 
te 


onger operat 
navigator, wir 
and steward, The flying crew are housed in the fron 


of on 


portion of the fuselage. A variety of arrangementa 

an be provided depending on the range a nsequent standard 
of comfort required and the number of peoplo to be carried. The 
number of passengers can vary from—say for extreme range 
with the maximum quantity of fuel, to 50 or passengers for a 
practical range of 1,000 miles (1,600 km 

DiwENSIONS.—Span 102 ft, (31.1 m.), Length 78 ft. (23.7 m.), Height 
20 ft. (6.1 m.), Net wing nrea 1,190 sq. ft. (110.5 sq. m.), Gross 
wing aren 1,297 sq. ft, (120.0 sq. m.) 

Wrronrs anp Loapixes (Freighter).— Weight empty 38,000 | 
(17,250 kg.), Normal loaded weight 65,000 Ibs. (20,500 kg.), W 
loading 50 2 Ibs.Jaq. ft. (245 kg.]sq Power loading 12.7 Ibs 
h.p. (6.05 kg./h.p.) 

Wetonts AND Loapines (Passenger)—Weight empty 40,000 1b 
(18,150 kg.), Normal loaded weight 65,000 Ibs. (29,600 kg.), Wing 

The Avro York Four-engined Transport (four Rolls-Royce Merlin 24 engines). : ading 50,2 T q. ft. (245 k Iom er loading 12.7 Ibs. 
np. (0.03 Vp 

PERFURNANC Staximuin àpséd 200 m.p. (407 Kinh], Maximin 
range approximately 3,100 miles (4,990 km 


THE AVRO 683 LANCASTER. 


The Lancaster cwes its origin to Air Ministry specification 
B.13/36 for a twin-engined medium bomber to be fitted with 

olls-Royce Vulture engines. The first aircraft built to this 
specification was the Manchester, the prototype of which first 
flew in July, 1939. About IS months later the Manchester 
began to go into squadron service in the R.A.F 


Owing to delays in the development of the Vulture engine 
the decision was taken in mid-1940 to desi 
of the Manchester to. be fitted with four vee Merlin 
engines. Tho first conversion made use of about 73 per cent 
iblies of the Manchester, the principal change 
being tho provision of a new centre-section with mountings for 
four Merlin X engines. This aeropla became the first 
prototype of the Lancaster 

A second prototype fitted with four Merlin XX engines and 
considerably modified in detail was designed, built and flown 
in some eight months 

The first production Lancasters began to como off the pro 
duction lines early in 1942 and in the same year the decision 


n à new Version 


of parts and ass 


was made to produce the Lancaster in Canada Phe first 
Canadian-built Lancaster was delivered by air across the Atlantic 
A de-militarised Avro Lancaster I which was supplied to the British Overseas Airways Corporation. in September, 1943. In 1944 Lancaster production was begun 


in Australia. 

The Lancaster is the most versatile of British heavy bombers. 
It can carry a maximum internal load of 18,000 Ibs, without 
modification to the standard bomb-bay. On a range of 1,000 
miles its normal load is 14,000 Ibs. With modifications to the 
bomb-bay it carrios both the 12,000 Ib. and 22,000 Ib. bombs 
the only bomber in the World to carry bombs of these sizes 

There have been four basic versions of the Lancaster, These 
are as follow 

Lancaster 1, Four Rolls-Royce Merlin XX engines 

Lancaster Il. Four Bristol Herc VI air-cooled radial 
engines 

Lancaster III, Same as the Mk, I but fitted with Packard 
built Merlin engines 

Lancaster X. The Canadian-built version of the Mk, ILI fitted 


with Packard-built Merlin engines: 

Tvrr.—Four-engined. Heavy Bomber 

WisGs.—Mid-wing cantilever monoplane. Wing in five main sectior 
comprising à. centre-section of parallel chord and thickness whiel 
is integral with tho fuselage contre-section, two tapering € 


sections and two semi-circular wing-tips. Subsidiary wir 
consist of det ble leading and trailing-edge sections of outer 


The Avro Lancaster III Heavy Bomber (four Packard-built Merlin engines wings and contre-section, flaps and ailerons, AN units are built 


unit 
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The Avro Lancaster I Heavy Bomber. 


up individually with all fittings and equipment before assembly 
Two-spar wing structure, cach spar consisting of a top und bottoni 
extruded boom bolted on to a single thick gauge wob-plato. Ribs 
are aluminium-alloy pressings suitably flanged and swaged for 
stiffness. Tho ontire wing is covered with a smooth aluminium. 
alloy skin. Ailerons on outer wing soctions have metal noses and 
are fabric-covered aft of the hinges, Trimming-tabs in ailerons 
Split. trailing flaps between milerons and fuselage 

FoskLAGE.—Ovul all-metal structure in five separately-assombled 
main sections. Tho fuselage backbone is formed by pairs of 
extruded longerons located halfway down the cross-section of the 
three middle sections. Cross beams between theso longerons 
support the floor and form the roof of the bomb compartment. 
O"-frames and formers bolted to the longerons carry tho smooth 
skin plating. The remaining sections nre built up of oval frames 

formers und longitudinal stringers, covered with flush-riveted 

metal skin. All equipment and fittings aro installed before final 
assembly of the separate units 

Tan. Usrr.—Cantilever monoplane type with twin oval fins and 
rudders. Tail-plane in two sections built up in similar manner 
to the wings, the tai plano spars being joined together within the 
Tuselige the eentee liie. — "Pailplines fins ind rudilers ave metal 
covered, elevators covered with fabric, l'rimming-tnbs in elevators 
and rudders 

LANDING GEAn.— Retractable main wheels and fixed tail-whoel, Main 
wheels are hydraulically retracted into the inboard engine nacol 
and hinged doors connected to the retracting gear close the 
apertures when the wheels are raised, Track 23 ft. 0 in. (7 


Power PrawT.— Four 1.380 h.p. Rolls-Royce Merlin NN. (Luncaster 
I) or Packard-built Merlin 28 (Lancaster III) twelve-cylinder 
Vee liquid-cooled or 1,600 hp. Bristol Herculea (Lancaster 11) 
fourteen-cylinder two-row radial air-cooled engines im welded 
Steel-tube nacelles cantilevered from the front spar of the wings. 
Three-bladed constant-speed full-feathering airscrews. Six pro 
tected fuel tanks in wings. Separate oil tank in each nacelli 

AccoMMODATION.—Provision for a crow of seven. Bomb aimer in 
the nose below the front gun-turret. Above and behind and to 
port is the Pilot's position in a raised canopy with good all-round 
Vision. Inside the canopy immediately aft of the pilot's seat 13 
the Fighting Controller's position, Slightly aft of this position is 
the Navigator's station, with table, chart stowage and astral 
dome in the roof. At the rear end of the navigator's table and 
just forward of the front spar is the Radio Operator's station 
Within the centre-section i$ à rest room with bed. Aft of the rear 
spar are the mid upper and mid lower turrets, together with various 
equipment stowages for flares, emergency rations, etc. In the 
extreme tail is the rear turret. A walkway is provided along the 
entire length of the fuselage and the main entrance door is situated 
on the starboard side just forward of the tail-plane. 

AmxAwENT, Bowns, Anour AND EquiPMENT.—Ten Browning .303 
machine-guns in four hydraulically. operated Nash & Thompson 
turrets, one in the nose, two amidships and one in the extreme 
tail. The tail-turret carries four guns, the remainder two each 
The tail-turret is fed by ammunition tracks from boxes in tho rear 
fuselage. The bomb compartment is 33 ft. long and has normal 
accommodation for n maximum weight of approximately 8 tons 

tions of bombs. The largest size which can be 
carried under special conditions is the 22,000 Ib. bomb, An arm 
oured bulkhead is fitted acro 
of the fuselage and is so arranged that it will open up for passage 
through the fuselage on either side of the centre-line. The back 
of the pilot's seat is armour-plated and there is armour protection 
behind his head. Certain other vulnerable parts of the structure 
and the turrets are armoured. Special bullet-proof glass is 
provided for the fighting controller's position. Full night-flying 
equipment, radio, flares, oxyger icing equipmont, ete. A 
dinghy is carried in the centre-seetion trailing-edge portion of the 
wing and is automatically released and inflated in n crash alighting 
in the soa, Tt can also be operated by hand 

DrENSIONS.—Span 102 ft. (31.1 m.), Length 69 ft. 4 in. (21.1 m 
Height 20 ft. (6.1 m,), Net wing area 1,205 sq. ft. (112 m.), 
Gross wing area 1,297 sq. ft. (120.5 sq. m.) 

Wenta AND LoADINGS,—Weight empty 37,000 lbs, (16,750 kg.), 
Maximum bornb load 18,000 Ibs. (8,170 kg.), Normal loaded weight 


in various combir 


the centre-section portion 


GS dn. Ths (30,800. h Wing huling m t (298 ky 
s m), Power loading 13.3 Ibs. h pi. (6:35 kr. ihi] 
V'inronyaNck. Maximi. spoel 275 ipli. (440. kmh), Maximum 


range approximately d, 000 (4,800 lcm 


THE AVRO 652A ANSON. 


Phe Anson was evolved fr the Avro 052 commercial mono. 
plane which was designed and built to the order of Imperial 
Airways in 1033. The 652A, or Anson I, went into service in 
the R.A.F. in 1936 as n General Reconnaissance monoplane, 


It was alao adapted for certain specialised training duties 
fore the end of its operational career with Coastal Command 
the Anson had been earmarked to be the standard twin-engined 


trainer for the Commonwealth Aw Training Plan then being 
organized in Canada, Production of the trainer waa originally 


i e engines). 
The Avro Anson | Armament and Navigation Trainer (two Armstrong Siddeley IX eng 


Canada 
mes converted in r 
to be undertaken in England but owing to the grave war situ Anson IIL. Britivh-built: nirfrar 


d. to take t 
ation and the shortage of shipping space in 1940 the decision The de Havilland Aircraft of Canada, Ltd 

was taken to build the Anson in Canada and to equip it with Jacobs L-6MB engines "— 
engines of American design which were then readily available Anson IV. British.built. airframes converted in Uic 

À t rnment-owned company, Federal Aireraft, Ltd take two Wright Whirlwind R-975-E3 eng 

which see), was set up to handle Anson production in Canada, 
the Dominion being responsible for the production of the Anson 
II, MI, V and VI The Mark numbers VH, VIIT and IX were 
also allotted for use in Canada but they were never used. Pro 
duction continued in England to meet domestic needs, the 


in Canada t 


ree 1 ler the @gis of Federal Aircraft 
V. Canadian-built under the ægis Mid: 
Lal Two 450 h.p. Pratt & Whitney R-985 ANI 


e-plyw 
E UNE selage mainly of plastic-} 
Navigational trainer. New fuselage m ‘retails 


y onstructional 
construction For full con ovember, 
British versions being the Mk. I, X, XI, and XII, “Federal” (Canada). First Anson V flew in Novem ees 
. Hereafter follows brief details of the principal versions of the Anion VI....Binillür to Anson Y except equipped ae a bet A 
"Anon i, ‘Two 330 p. Armstrong Siddeley Cheetah IX and gunnery trainer SiGe NIAE - 
engines. Originally built as a General Reconnaissance aircraft operated gun | 320 hp. Armstrong Siddeley Cheeta 
and armed with one fixed forward-firing Vickers .303 in. machine Anson X. Two 32 of Anson I for light transpor 
gun in port side of the nose and one Lewis or Vickers K .303 jn. engines. € On inen. Loaded weight 9,450 Iba. (4,200 
gun in an Armstrong Whitworth manuully-operated turret Strengthened floor "Süldeley Cheetah XIX engine 
amidships. Internal stowage for two 100 Ib, bombs and external Anson XL. ‘Two Armstrong Siddeley Cheetah 7i trans 
racks for eight 20 Ib. bombs, flares or smoke-floats, Manually- driving Fairey-Reed fixed-piteh r cab 


nore headroom in 
ht | ht H ydraulicall: 


operated landing-gear and flaps. Normal loaded weight 7,0 


3 port. Raised cabin roof to give 
Ibs. (3,476 kg.). Maximum permissible loaded weight 8,000 lbs. Crew of two and six pa 


engers or light freight 


(3,027 kg.). On being withdrawn from operational use, the operated landing-gear and flaps Siddeley Cheetah X 
Anson I was converted for navigation or armament training. Anson XIL Two 420 h.p. Armstrong Suldeley Ther 
In former version turret deleted. Production Anson I armament engines driving Rotol two-blade constan ig tt ie the Avr 
trainers fitted with a Bristol Mk. VI hydraulically-operated — Otherwise similar to Anson XI. In civil guis 
turret XIX. Loaded weight 9,500 Ibs, (4,313 kg.) 

Anson IL. Canadian-built under the @gis of Federal Aircraft, í — 
Ltd. Two 330 h.p. Jacobs L-6BM engines in new nac Ty rk.— Twin-ongined Advanced Training 1 SOAS ating OF tm 
Hydraulically-operated Dowty landing-genr retraction, Can-  Wrxas.—Single-piece cantilever monoplano wings ctw plywood 
adian-built accessories. Moulded plastic-plywood nose, Other- béxapem of pre Ann horming. Portions alt. oF ree spar n 
Wise similarity in design permitted parts being approximately spruce Tie ate BY rons are built soparately and are deta al 
75% interchangeable with the British-built Anson. "The first for transport. Bakelite plywood, which is stronga an 
Anson IT flew in August, 1941. Standard advanced trainer plywood and is impervious to water, is used, thronghoui 
in the Commonwealth Joint Air Training Programme. The Wing is let into the fuselage structure so that th 1 


Frise-type bali 
Anson II was supplied to the U.S. Army Air Forces under Veise- $7) 


the designation AT-20 


flush with the bottom of the fuselage. 


^ and fuselage 
ilerons Split trailing-edge flaps between ailerons and fi 


The Avro Anson XII Light Transport (two Armstrong Siddeley Cheetah XV engines). 
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The Avro XIX Six-passenger Transport, the civil version of the Anson XII, 


Fussraor —Rectangular welded steeltube structure, with rigid 
bracing. Fabric covered over wooden fairings. 
Tau. Uxir.—Monoplane type Fixed tail-plano and rudder of samo 


type of construction as the wing, being built up of spruce frames 


with plywood covering. Elevators of welded steel-tube con: 
struction, fabric covered. Fin, also of fabric-covered welded 
steel-tube construction, is built integral with fuselage, Trimming 


tabs in rudder and elevators. 


Laxptno Grar.—Retractable type. Consists of two separate units, 
one on either side of the fuselage mounted under each ongine 
nacelle, into which they retract. Hand retraction in Anson I 


models io shock-absorbing 
Non-retractable castoring tail 


Hydraulic in Canadian 
units are of compressed-nir type. 


operation 


wheel 
lower l'rAN Two Armstrong Siddeley Cheetah IX, XIX or XV 
radial air-cooled engines on welded tubular-stect frames built out 


» wing and bolted directly to the front spar, Two entirely 
ch engine being provided with 
are of welded aluminium 
s in the wing. Petrol feed 
mounted on tho engines 
Anson in. Canada include 
1H) or two Wright 


from t 
independent. engine installations, 
own fuel and oil tanks, The 
construction and are mounted in crad! 
by means of duplicated fuel-pumps 
Alternative power plants fitted to the 
two 330 hp. Jacobs L-6BM (Anson Il 


and 


Whirhwind R-975-E3 (Anson 1V) or two Pratt & Whitney Wasp 
Junior R-985-AN14B (Anson V and VI) radial air-cooled engin 
AccowwopATION.— The pilot's seat is in the extreme nose of the 
fuselage on the left side. Solo controls only are provided but 
removable dual control can be fitted if desired. Immediately 


behind the pilot, also on the left side is the navigator/bomb-aimer's 
seat. A table is provided, also panel for navigational instruments. 
An alternative sent for the navigator is provided immediately to the 
right of the pilot When not in use this seat can bo folded along 
the side of the fuselage. The bomb-aimer's position ix in the 
extreme nose of the fuselage on the right side. A sliding door in 
the floor when opened permits the use of a Wimperis course-setting 
bomb-sight. An adjustable windscreen prevents the entry of air 
through the aperture. There is provision for the necessary bombing 
instruments. On the bomber's right hand are the controls for 
releasing the bombs, — Internal stowage is provided for 2—100 Ib 
and up to 8—20 lb. bombs in the wing » is alternativo 
external stowagn fc 50 b. bombs. The pilot is also provided 
with horb-release a. ‘The wircless-operator/gunner's sent 
the left side of the fuselage immediately behind the navigator's 
e wireless apparatus is mounted in front of the operator and a 
table i provided. A aerml is provided but there 

1 for a trail At the after end of the cabin is n 
small door which conmunicates with the rear gun-station. ‘Ihis 
may be equipped. with either an. Armstrong Whitworth totally 
enclosed rotating gun-turret armed with one Lewis gun with stowage 
for five amim Bristol. electro-hydraulically 
operated gun-turret with two belt-fed Browning guns, Entrance 
to the cabin and all the crew's stations is through a door on the 
of the 


contr 


prov 


ition drums or n 


right. side fuselage 


6 in. (17.20 m.), Length 42 tt din (dz uu 

(4 m.), Wing area 403 sq. ft. (13.1 sq. m.) 

Wxronrs AND Loaprxos,—Weight empty 6,610 Ibs, (2,002 kg), 
Military ionad, crew, fuel and oil, 1,990 Ibs, (905 kg.) Weight 
loaded 8,500 Ibs. (3,800 kg.), Maximum permissible loaded waight 
9,900 lbs. (4,490 kg), Wing loading 20.7 lbs./sq. ft. (101.5 kg./aq 
m.), Power loading 12.15 Ibs./h.p. (5.51 kg./h.p.). 


DixENBIONS.—Span 56 ft 
m.), Height 13 ft. 1 in 


PküRronMANOE.—Maximum speed at sea level 170 m,p.h. (272 km.h.), 
Maximum speed at 7,000 ft. (2,130 m.) 188 m.p.h. (303 km.h.), 
Maximum speed at 10,000 ft. (3,050 m.) 186 m.p.h. (297.6 km.h.), 
Maximum speed at 16,000 ft. (4,580 m.) 175 m.p.h. (280 km.h.), 
Landing speed 57 m.p.h. (02 km.h.), Cruising speed at 6,000 ft 
(1,830 m.) 158 m.p.h. (252.8 km.h.), Initial rato of climb 750 ft./min 

9 m./min.), Rate of climb at 6,000 ft. (1,830 m.) 905 ft./min 

(276 m./min.), Climb to 5,000 ft. (1,830 m.) 6,2 mins., Climb to 

10,000 ft. (3,050 m.) 11.6 mins., Climb to 15,000 ft. (4,580 m 

21.7 mina., Service ceiling 19,500 ft. (6,948 m.) 


THE AVRO XIX. 


The Avro XIX is the civil version of the Anson XII which is 
offered ns a light transport suitable for commercial or feeder- 
line use 
BLACKBURN. 

BLACKBURN AIRCRAFT, LTD. 

Heap OrricE, WORKS, AERODROME AND SKAPLANE BASE ; 
Brovon, E. Yonks 

Leens Works; Orvar, Rovnvay Hoap, LEEDS, 8 

Scorzisu. Works: CasrLE Roan, DUMBARTON 

Lospos Orrick: STAFFORD HOUSE, NORFOLK STREET, 

pox, W.C.2. 


Chairman and Joint Managing Director: Robert Blackburn, 
OBE, AMLCE., FRACS. M.LMech.E 
Directors: Major F. A. Bumpus, B.Sc., A.R.C 
F.R.Ae.8. (Joint Managing Director), Sir Maurice Denny, Bt 
CBE, B.Sc, M.LC.E, M.LN.A. Capt. N. W. Blackburn, 
R. R. Rhodes, M.I.Ae.E. and Sq, Ldr. J. L. N, Bennett-Bagga 
Chief Designer (8 Major J. D. Rennie, F.R.Ae.S 
A.K.T.C., A.M.I.C 
Chief Designer (Landplanes): G. E 


a WhSe., 


aplanes 
i 


Petty, F.R.AeS 


It has accommodation for 
Att of the passenger cabin, whieh ix more luxuriously furnished 
than the military Anson NUL, there is a lavatory and by ` 
vompartment 

All structural details aro as for the Anson. The 
plant consists of two Armstrong Siddeley Cheetah NV engines, 
each driving a two-blade Rotol constant-speed airscrew 
Dimenstons.—Span 56 ft. 6 in. (17.23 m,), Length 42 ft. 3 m. (12.88 

m.), Height (tail down) 13 ft. 1 in. (4.0 m.), Nett wing area 410 sq 

ft. (38 sq. m.), Gross wing area 463 sq. ft. (43 sq. m.) 
WzronTs.—Tare weight 0,114 lbs, (2,775 kg.), Fixed and removable 

equipment (including electrical, instruments and radio) 440 lbs. 

(200 kg.) Furnishings (including soundproofing, wall panels, 

carpets, curtains, toilet and pas: r seats) 460 lbs. (209 kg.), 

Crew (two) 350 Ibs. (159 kg.), Passengers (six) 1,050 Ibs, (477 kg.), 

Passenger's baggage 180 ibs. (82 kg.), Fuel (140 Imp. gallons) 

1,050 Ibs. (477 kg.), Oil (14 Imp. gallons) 126 Ibs, (57 kg.), Weight 

loaded 9,770 lbs. (4,432 kg.) 

PERFORMANCE.—Maximum speed at sea level 190 m.p.h. (304 km.h.) 

Cruising speed (rich mixture) 173 m.p.h. (280 km.h.) at 5,000 ft 


crew of two and six passengers 


power 


(1,526 m.), Cruising speed (weak mixture) 107 m.p.h. (207 km.h.) 
at 7,000 ft. (2,135 m.), Initial rate of climb 1,000 ft./min. (305 m 
min.), Rate of climb at 2,320 ft. (710 m.) 900 ft./min. (275 m./min.), 


Service ceiling 18,750 ft. ( m.), Absolute ceiling on two engu 
20,750 ft. (0,330 m.), Absolute ceiling on one engine 5,000 ft. (1,3 
m.) 

Ravoes (in still air, with allowance for warm-up, take off and climb 


600 miles (900 km.) at 160 m.p.h. ( 
km.) at 140 m.p.h, (224 km.h.). 


50 km.h.) or 660 miles (1,056 


THE AVRO LINCOLN. 

‘The Lincoln is a four-engined Heavy Bomber which is virtually 

a scaled-up version of the Lancaster. In fact, the Lincoln I and 
II were originally known as the Lancaster IV and V 


BRITISH EMPIRE: GRI AT BRITAIN 


The Lincoln modifiont ement 
suggested ns the result of extensive operational ex 


the Lunenst ly evolved for the 


incorporates 


ence with 


in n design which was obvi 


Far stern Theatre, Overall dimensions have been increased 
to permit greater lond-carrying capacity and longer range and 
the aircraft has been completely re-armed with .50 in. guns, 


two in a nose turret, two in a mid-upper turret, one beneath the 
t tail turret Later have two 20 
m/m. cannon in the mid-upper turret. The normal crew is seven 


fuselage and two in aircraft 


Lincoln I. Four 1,750 h.p. Rolls-Royce Merlin 85 engines 
driving Rotol four-blade constant-speed full-feathering airscrewa 

Lincoln II. Four Rolls-Royce Merlin 68 (Packnrd-built 
Merlin 66) or Merlin 300 (Packard-built Merlin 100) engines 
driving D.H. Hydromatic four-blade airscrews 

Lincoln XV. The designation of the version of the Mk. I to 
be built in Canada by Victory Aircraft, Ltd 

Lincoln 30. The designation of the version of the Mk. I to be 


built in Australia by the Beaufort Division of the Department 

of Aireraft Production 

DrxENSIONS.— Span. 120 ft. (30.6 m.), Le 
Height 17 ft. 3) ur. (53 m), W 

Lospep We1cnt,—Ahout 75,000 Ibs 

PERFORMAN Maximum speed 
mum range ap] nately 3,000 1 


ngth 78 ft. 34 in. (23.9 m 
wed 1,421 sq. ft. (132 sq. n 
(34.050 kg.) 

300 m.p.li. (480 km.h.) 
niles (5,760 kin.) 


Maxi 


The Avro Lincoln Heavy Bomber. 


The Avro Lincoln 1I Heavy Bomber (four Rolls-Royce Merlin 85 engines). 


Founded by Mr. Robert Blackburn, who produced his first 
aeroplane in 1910 and has continued to manufacture aircraft 
ever since, 

Although the Blackburn Compnny has concentrated mainly 
on naval types and specialises in torpedo-carrying aircraft, its 
experience covers a wide range of types, from the single-engined 
light aeroplane to the multi-engined flying-boat 

In 1936, the Blackburn Company came to an arrangement 
with the famous Scottish shipbuilding company of William 
Denny & Bros, Ltd., of Dumbarton, to organise and operate 
jointly a factory on the Clyde, and Sir Maurice Denny joined 
the Board of the Blackburn Company 

In 1937, the Blackburn Company received a contract for the 
production of the Blackburn Skua Fighter Dive-Bomber, In 
1038 the Roc was adopted for use by the Fleet Air Arm 

In recent years the Company has, in addition to the develop 


ment of aircraft of its own design, devoted a largo part of its 
prodhiction facilities to tho manufacture of the Fairey Swordfish 
and Barracuda torpedo-bombers and the Short Sunderland 
flying-boat, No information may be published concerning the 
Company's later developments although reference has been 
made in the press to the Blackburn Firebrand Fleet Fighter 

In 145 details released 
flying-boat with a retractable planing bottom which was built 
ated description 


were concerning an experimental 


by the Blackburn company in THU., An illu 


of the aircraft follows. 


THE BLACKBURN B.20 


One of the problems which the seaplane desig 


ver has had. t 
has been the provision of suflicient clearance for the air 
expecially in the case of the monoplane 
\ second 


face 
screws above the water 
where 


the engines are mounted in or on the wings 


107 


ALL THE WORLD'S AEROPLANES 


The Blackburn B.20 Experimental Flying-boat with planing bottom and wing-tip floats lowered. 


difficulty lies in the conflicting requirements for angle of ineidenec 


and correct nlining between the conditions of take in 
level flight ng take-off the wings have to be held at 

relatively large angle of incidence, this incidence depending 

the running angle of floats D For level flight, however 
a much smaller angle of incidence is required and consequently 
the seaplane often assumes an attitude which gives a higher 
drag than its form would otherwise have and higher than for a 


comparative landplane 

Both these problems were veral years ago by Major 
J. D. Rennie, Chief Seaplane Designer of Blackburn Aircraft 
Ltd., who patented the somewhat novel idea of makmg the planing 
bottom of a flying-boat retractable, Details were given in 
Patent No. 433925. In this patent (which incidentally included 
the retraction of the wing-tip floats or stabilisers) the planing 
bottom portion of the hull was to be separated from the main 


attacked sc 


portion on which it was mounted by means of a set of links 

The links were so proportioned that in the lower position the 

hull and wings assumed tho best attitude for take-off, while 
B 


in the retracted position the planing bottom or pontoon fitted 


snugly to the hull, and the whole formed n good streamline 
form. The specification gave details of hydraulic operating 
mechanism for the retraction of the lower pontoon and of the 


wing-tip floats 
Such a 


med to be suitable 
for boats of boats and multiple 
engines the height of the wing above the water increased, while 
remained the same. Even with power 
the diameter of the airscrews would not 


scheme as that. outlined. sc most 


medium size, for with larger 


the airscrew diameter 


units of increasing size 


increase so quickly as the size of the hull, so that on very large 
flying-bonts the provision of clearance for the airscrews above thi 
water would not present much difficulty, The retractable 
planing bottom was actually incorporated in n tywin-engined 
medium-size flying-boat built by the Blackburn company at 


its Dumbarton works and known as the B.20, This aircraft was 
completed and flown in 1940. 

Work on the prototype was unfortunately brought to an end 
by an accident and although a second design had been begun 
embodying similar features to the B.20, further work had to be 
postoned as wartime demands absorbed all available design 


and factory capacity 


Wixos.—High-wing cantilever monoplane, Wings of constant 
taper with the stabilising floats forming the wing-tips when re. 
tracted, Th par all-metal structure with flush-riveted Alelad 
skin. Centre-section spars and top skin continuous acre p of 
hull, with front and rear spars attached to strengthened hull frame 
Spurs have extruded booms and sheet Alclad webs, ribs have 
stiffened sheet Alelnd webs, Alclad skin supported by lateral tubular 
stringers between spars throughout and in leadir wutboard of 
nacell Leading-edge betwee tachable and 
tiffened with Zstringers, Fabri ons. Metal 
overed Handley Page slotted flap: aile 

HvrL.— Allmetal stressed-skin. struct up à series of 
bulkheads and frames, longitudir ind a flush-riveted 
Alclad sh retractable plar of similar structure 
and ed into five watertight com wnt Wing-tip 
flout tructure to hull, carried on single girder-type 
truts which lay flush with the underside of the wing when fonts 
retracted 

Tam. Uxir. 4 r One-pwee two-spar. tail 
plang and natruction. Rudder nnd 

have metal fror rin 

r t-—Two 1, o Vulture twenty-four 

pe liquid | engin ing three-blude D.H 
constant-speed. nirscrews, Fuel tanks in retractablo 
f hull 


Lec Crew of six, Bombatimer's compartiment in nose 
flight and muin erew compartment accommodating 
ated. side-L de with dual control navigator 
sir observer und flight € neer Then followed 
wardroom with sleeping accommodation for two, 
coping quarters with accommodation for four, Aft 
the galley, engineer bench, lavatory, a further rest 
ugo for dinghies, flares, ete. All moort uip 
pontoon deck or in underside of hull, all mooring 

c eted from pontoon 
An mnde for installation. of power-operated 
turrets and other defensive gun positions. 

ection. 

D tip float 1) 82 ft ). Overall 
? m.) He beaching chassis and with 
n. (7.65 in.), Depth of hull (pontoon re 
wted Depth of hull (pontoon lowered) 


16 ft. 4] vm), Or z aren (including floats) 1,006 sq. ft 
MI sq. i 
wr d rm j,000 Iha. 
Penyonsaxce (Estimated ovel 208 m.p.h 
420 Kandi), M un «| m.) 288 mph 


7h m 


306. m.p.h 


THE BLAOKBURN B.37 FIREBRAND. 
originally designed ns a single 
Fighter around the Napier Sabre TIT 24-eylinder liq: 
H-type engine to Specification N.11/40. ` Tho first unarmed 
prototype flew on February 1942, and the Mk. I prototype 
with full armament and military equipment five months later 
At that time the Subre engine was just going into production and 
because the Hawker Typhoon was more fully developed than the 
Firebrand, the Typhoon received priority for the now engine 
It was therefore necessary to find an alternative power-plant for 
the Firebrand and at the same time it was decided to widen its 
sphere of usefulness by converting it into what is 
aircraft, that is, one capable of striking with 
ise of its load 


L-cooled 


The Firebrand was 


strike’ 
, heavy bombs or rockets and, after re 


termed a 


torpedoes 
f operating as an offensive fighter 


The final production version of the Firebrand is the Mk, IV 
outlined below 


Tho intermediate stages of development ure 
Firebrand F. Mk. I. Napier Sabre III 24-cylinder liquid 
cooled H-type engine driving a D.H. Hydromatie three-blad 


et Fighter Armament : four 20 m/n 
projeetions in 
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Single-seat Fl 
Coolunt radiators in 
First flew in July 


airserew 
cannon leading-edge of 


wing roots 


Firebrand T.F. Mk. II 


Span of wings increased slightly to permit an 18-inch 


The Mk. I arranged us n rpedo 


carrier 
torpedo to be carried under the fuselage between the wheel 
recess doors. Torpedo gear originally of the fixed type but 
later a two-position gear as described under T.F. Mk, TII wa 


fitted, F flow on March 31, 1943. 


Firebrand T.F. Mk. III. 


Bristol Centaurus VII or XI eighteen 


as tat r 


SIn Sas tnis ad ANTRA 


The Blackburn Firebrand F. Mk. I Single-seat Fleet Fighter prototype 


cylinder two-row sleeve-valve radial nir 


Kotol four-blude nstant-speed nirscre I 
installation with air inlet and n wir 
Blackburn two-position torp i 
ur, when the aircraft is on the ground 
with the tail raised to give adequate 


Bristol Cent 


Firebrand T.F. Mk. IV 


a Rotol four-blade constunt-speed arser The pr 
versi of the X III with larger vertical tail surface 
balanced rudder and upper and lower wing dive I 
flew on May 17, 194 The description bel 
IN 
ry E l'or à NI 
Wise Low wntilever r & t 
tipa. By hollow « 
and rear [nce i pu 
ribs, with be louble fra 
loud. Si tubuli ' m fa E 
renr spar | lur t 
Frise ail h apri t F l 
lge flay wd of aileror runnin r 
pletely with ley à 
Small automaticull ited suppler " lit f 
main flap depr i I nalí split [ 
n th lapa. Hydraulic rati 
br n upper and | 1 
par limit dive to 3: 
9 ft. G ins, (2.0 1 i 
winga) à dog 
FuskLAGE.—All-motal ) 
behind cockpit. Circular ion f portion is a t 
tructure assembled on a cha of oxtrudod 
members, braced by chennel members und plating and covered 
detachable metal pane Roar section is a metal i 1 
oval section 
Tar Us Cantilever voph All-metal 
mooth metal covering on all Forwardly-[ 
rudder. Trim-tab at top and spring servo-tab at bottom of 
balanced rudder. Inset one-piece elevator with trim-tabs a 
ends and spring servo-tabs immediately inbo: Fin oft 
dogrees to sturboard. Tailplane span 16 ft. 10 ins, (5,1 m.), ta 
plane and elevator chord (on c. 1.) 5 ft. 10 in. (1.8 m 
LANDING Gean tractable type. Lockheed oleo pneumatic leg 


attached to dingonally-braced cast frames at extr 
ection | Inwurds retraction Fut 
nttached to each leg and hinged plates below fuselage 
house undercarriage when retracted Ful storing 
tail-wheel carried on oleo-pneumatic shock-absorber stru: 
retracts forward into fusela Automatically 
Hydraulic operation, with emergency hand 
er hook attached aft of tail-wheel 

One 2,500 h.p. Bristol Centaurus IX ei 
radial engine driving a Re 


etw: 


n spars. 


operated enclosui 
doors 
Deck-arre 

POWER PLANT 
sleovo-valvc 


nir-cooled 


Napier Sabre IIl engine 


The Blackburn Firebrand T.F. Mk 


Il prototype 


Napier Sabre HI engine) with fixed torpedo gear. 


THE BRITISH EMPIR 


GREAT BRITAIN 


The Blackburn Firebrand T.F. Mk. IV. 


constant-speed airscrow 13 ft. 3 im. (4 m.) diameter. Main and 
auxiliary self-sealing fuel tanks in fuselage. Oil tank in fuselage 
behind engine bulkhead fuel 


various sizes, up to a maximum capacity of 100 gallons, may be 


Jettisonable auxiliary tanks of 


BOULTON PAUL. 

BOULTON PAUL AIRCRAFT, LTD. 

Heap Orricr, WORKS AND AERODROME 

Incorporated : June, 1934. 

Chairman : R. G. Simpson 

Directors: J. D. North, F.R.Ae.S., M.LAe R.Met. Soc 
and N.R. Adshead (Joint Managing), J. Kissane and R. Beasley. 

Boulton Paul Aircraft, Ltd. was formed in 1934 to take over 
the old-established Aircraft Department of Boulton & Paul, Ltd., 
together with one-third of the issued capital of A.T.S. Ltd., 
which company was incorporated in 1931 to hold a large number 
of patenta relating to metal construction pooled by the following 
aircraft companies Boulton & Paul Ltd., Gloster Aircraft Co. 
Ltd., Sir W. G. Armstrong Whitworth Aircraft Ltd., and the 
Steel Wing Co. Ltd 

During 1936 Boulton Paul Aircraft Ltd., moved ita 
from Norwich to its new factory at Wolverhampton. 

The only Boulton Paul aeroplane concerning which information 
nay be published is the Defiant, the first fighter aeroplane to 
be fitted with an enclosed power-driven gun-turret. It 

ter adapted for air target towing. In this version the power 
turret was replaced by the drogue towing gear 

The Company has also designed and produced large quantities 
gun-turrets of types. In 
(dition to being engaged in the development of new expor 
mental aircraft, details of which are not yet available for public 
tion, Boulton Paul Aireraft, Ltd. formed part of the Group 
responsible for the production of the Fairey Barracuda 


WOLVERHAMPTON 


worka 


was 


mechanically-operated various 


THE BOULTON PAUL DEFIANT 
The Defiant designed to conform to the Air Mimstry 
F.9/35 specification and the first flight of the prototype was 
August 11, 1937. The Defiant was the first fighter 
aeroplane to be fitted with an enclosed Boulton Paul power 


made on 


iriven gun-turret, its entire armament being concentrated therein 

Deflant I. Rolls-Royce Merlin III engine rated at 1,030 
h.p. at 16,250 ft, (4,950 m,). Went into production at the end 
f 1937 and the first production model flew on July 30, 1930 


BRISTOL. 
THE BRISTOL AEROPLANE CO., LTD 


Heap OFFICE, WORKS AND AERODROMI Fitton, BiusTor 
Loxpon OFFICE: 6, ARLINGTON STREET, ST. JAMES A, S.W.1 
Established : 1910. 

Director W. G. Verdon Smith, C.B.E,, J.P. (Chairman), 
šir G. Stanley White, Bt. (Managing Director), H. J, Thomas 
Assistant Managing. Director), W. R. Verdon Smith, George 

White, N. KRowbothum, K. J. G. Bartlett. (Sales Director) 


nd J, 8 
Chief 


Daniel (Business Mar 
dincer (Aircraft): I 
Chief Designer (Aircraft) 
Chief Test Pilot: C. F. Uwi 
aded in 1910 by the Inte White, Bart., 

electric tramways, this company was formerly known as 
Hirtish and Colonial Aeroplane Co., Ltd 

Throughout the 


Sir George 


The 


war years 
cre in constant operational service 

With the Blenhein Mk. I in 
ter and Bomber Commands in the carly days, the 


Bristol aireraft, powered by Bristol 
with the Royal 
ion with 


sequence 


The Blackburn Firebrand T.F. Mk. IV Torpedo-carrier (Bristol Centaurus IX engine). 


carried on wing bomb-raeks and on the torpedo beam. Carburettor 
intake in port extended centre-seetion, oil-cooler in similar position 
to starboard. Jottisonable rocket-assisted take-off gear 

AccomMopaTion.—Pilot’s cockpit over trailing-edgo of wing. Sliding 
blistor-type canopy with vullet-proof winds Armour pl 
behind and below pilot. Metal decking round cockpit of heavy 
gauge with good deflection qualiti 

AnMAMENT.—Four 20 m Hispano cannon, two in cach outer wing 
on hinged mountings for ease of servicing. Access panel in under 
sido of each wing. Ammunition boxes in outer wings and protected 
from ahead by armour plating. Ono 1,850 Ib. (840 kg.) torpedo 
on Blackburn two-position mounting bolow fuselage. Mounting 
automatically lowers tail of torpedo to horizontal position when 
landing-gear is retracted, One 1,000 lb. (454 kg.) bomb may be 
carried under euch wing, a rack being fitted on each gun compart 
ment access door. Racks for Rocket Projectiles below outer wings 

EqviPMENT.—Full equipment includes radar, radio, gun, 
torpedo camera (in leading-edge of port wing), oxygen apparatus, 
windscreen de-icing, signals and fire-extinguisher. ^ 24-volt electri 
systom. 


camora 


Dimenstons.—Span 51 ft. 3} in. (15.02 m.), Length 39 ft 
ross wing aroa 381.5 sq. ft. (35.44 sq 
sq. ft. (32.85 aq. m.) 
WrrGHrs AND LOADINOS. 
Normal take-off weight 
(maximum fuel) 16, 
ft. (203.6 kg./sq. m.) 


l in. (12 m.), 
m.), Nett wing area 353.6 


357 lbs. (6,182 kg.), 
106 kg.), Maximum weight 
Ibs. (7,361 kg.), Wing loading 41.7 Ibs./sq 
Power loading 6.37 Ibs./h.p. (2.88 kg. /h.p.) 
PrRrORMANCE (at 15,071 lbs.— 7,100. kg.).—Maximum level speed 
(without torpedo) 350 m.p.h. (563.35 km.h.) at 13,000 ft. (3,962 m.), 
Maximum level speed (with torpedo) 342 m.p.h km.h.) at 
13,000 ft. (3.962 m.), Maxunum level speed at sea level 320 m.p.h 
(515 km.h.), Maximum economic cruising speed at 10,000 ft, (3,050 


m.) 289 m.p.h. (465 km.h.j, Cruising speed at 75% maximum 
economie power at 10,000 ft. (3,050 m.) 250 m.p.h. (412 km.h.), 


Stalling speed (flaps down) 75 m.p.h. (121 krn.h.), Initial rato of 


climb (with torpedo) 2,200 ft./min. (670 m./min.), Initial rate of 
climb (without torpedo) 2,600 ft./min. (792 m./mn.), Range (with 
torpedo—normal tankage) 745 miles (1,190 km.) at 289 m.p.h 
(465 km.h.) at 10,000 ft. (3,050 m.), Maximum range (with torpedo 


and auxiliary fuel tanks) 1,250 miles (2,000 kin 


The Boulton Paul Deflant III Target-tug (Rolls-Royce Merlin III engine). 


First used as n day fighter and on May 1940, during the 
fighting over Dunkirk, one Defiant squadron in action for the 
first t d 37 enemy nireraft without Later 
adapted to night-fighting dutie 

Defiant II. Holls-Royce Merlin XX engine rated at | 
hp. ut 12,250 ft, (3,730 1). Other changes included a 
ongine-mounting, radiator and cowling, additional fuel tankage, 
a pressurised fuel &ystom nnd n slightly enlarged rudder The 
prototype Defiant TI was flown on July 20, 1940, and deliveries 


destroy loss 


260 


Mk. V 
Mk. I 


remained with the Blenheim Mk. IV and 
vorsions followed im rapid succession by the Beaufort 
and Mk, I and the Beaufighter Mks. 1, H, VI, X and XI 

Phe Blenheim Mk. IV served with Fighter, Bomber and Coastal 
Commands and the Blonheim Mk, V was later produced in large 
numbers for operational duties on the North African and Burma 


unbroken, 


fronts, 

The Beaufort Mk. I Mk 
ranks of Coastal Conimand and proved to be the most succe 
ying aircraft of the day 
The Beaulightor, having primarily acquitted itself as a long 


I] had meanwhile joined the 
sful 


and 


torpedo-« 


rango night-fighter was later developed into a long-range day 
fighter, a reconnaissance nireraft, bomber und torpedo-carrier, 
lurge numbers of which were delivered to the Royal Air Force 


to serve in all theutres of operations 


The total wartime production of Bristol aircraft. amounted 


to over 14,000, including 5,400. Blenheim: 2,200 Beauforts 
(700 in Australia) and 5,050 Beaufighters (over 250 in Australia) 
In addition, over 5,000 damaged Bristol aircraft: of all types 


of this mark were made from February 

Deflant HI. From the end of January 
the production line were delivered a 
of these converted for tropical use 
Navy for use at training stations in Africa and the Middle and 
Far East, Later, several of the Mark I fighters were converted 
to target-tugs for use m Creat Britain 

\ full structural description and speviticution of the Defiant 
hus been published in previous editions of this Annual 


1041 to January 1942 
1942, Detiants off 
target-tugs and a number 
delivered to the Royal 


vere 


were repaired and put back into service by 
engineers, The aircraft division of the 
supplied over 10,000 gun turrets of 
both operational and training aircraft 

For post-war purposes the company is engaged in the develop 
ment of two main types of civil aircraft—the Type 107 (some 
times referred to as the “Brabazon Typo 1"), a 110-ton airliner 
designed for a still-air range of 5,000 miles at a cruising speed 
of 250 m.p.h. und tho Typo 170, an economical short-range 
ght or passenger-carrying aeroplane 


the company's 
company also 
Bristol design for use in 


servi 


The Bristol company has also formed a Helicopter Department 
under the direction of Mr. Raoul Hafner, and a prototype four 
soat helicopter is undor development 


Details of the 
Bristol Aeroplane Co. 
wldition to the 
the Diy 
devolopment 


vetivities of the 
Ltd 
vont. production of a 


\oro-engine Division of the 
will be found in Section D, In 
leove-valve radial engines 
ramme of gas-turbine 


aged in an extensive pre 
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ALL THE WORLD'S AEROPLANES 


A model of the Bristol Type 167 Long-range Airliner which is under development, 


THE BRISTOL 167 
167 has been designed as n trans-ocean air 
of 5,000 miles (8,000 km.) and an econ 
) m.p.h. (400 km.h.). "Pho illustration 
neral arrangement of tho 


The Bristol Type 
liner with a still-air rang 
omienl eruising speed of 
on the page 
mreraft 

The 17 will be 
lin the wir 
rotating tractor 
vecessible fram within the wing during tight 

The aireraft will have accommodation for à maximum of 224 
NO by mght. In addition there will be 
capacity for freight, mail and baggage 


previous shows the g 


powered by eight. Bristol engines totally 
s and geared in pairs to drive four contra 


enel 


mirserew s All engines and accessories will be 


passengers by day or 
two holds of 420 cu. ft 
The thight-deck, erow and passengers, accommodation and cargo 
holds will be nirsconditioned and pressurised to maintain. an 
internal pressure equivalent to that found at S000 ft, (2,440 m.) 
20,000 ft. (6,100 m.) 


while flying at heights of ove 


DiwisstosS. -Sym 230 ft. (70 ni), Length 177 ft. (54 m.), Height 
over rudder 52 ft. (150 10.) 

Wears, —Woght empty 130,009 ths, (59,020 kg), Flight crow 
2,000 Ibs. (MM0 kgh D vble lead 117,400 Ibs. (53,300 kg) 


Normal [onded went 
THE BRISTOL 170 FREIGHTER OR WAYFARER. 


Che Type 170 has been designed as a simple twin-engined 
cargo-carrier capable of operating from small landing grounds 
r to five tons (Freighter) or, ultern 

with accommodation for 


250,000 Ix. (113,500 kg.) 


with a payload of from fe 
atively, as an economical 
forty passengers (Wayfarer) 
The cargo hold has been specially designed to facilitate rapid 
loading and unloading through the nose. Large doors opening 
sideways give unobstricted access to the full width of the hold 
\ travelling 10 ewt. capacity is provided for handling 
heavy packages and transporting them the length of the hold 
For heavier loads two € d in tandem, An aux 
iiary door in the side of the fuselage gives access to a separate 
compartment for mails or valuable freight, with à doorway into 
the main hold 
The cargo floor of wood on metal bearers will support a unit 
load of 200 Ibs./sq. ft. but two strips along each side are built to 
carry wheeled vehicles having a maximum wheel load of 5,000 
Ibs. Numerous tie-down points are provided in four rows along 
the floor and ean be provided, if necessary, in two rows along 
the walls 
A fixed 
lightness and eas 
Dyrk.— l'win-engined. Freight or 
Wises. High wing cantilever 
structure stressed sin 
it trailing-edge flaps betwe 
FURELAG Ml-metal: stressed 
ortieally 


transport 


crane. ol 


anes can be u 


tractable landing-gear is used for reliability, 
of maintenance, 
Passo: 


ar carrier. 
monoplane. — Allmetal — two-spar 
covermg. Hydraulically-operated 
ons und fuselage 
Lower half of the 
to form two doors for direct loading into 


ructure 


is split 


nuin. hold 


Tan. Usir. -Cantilever monoplane type. Allometal  framowork 
with metal-coverod fixed. surfiees nnd fabriescovered. control 
surface 

Laxpixu GEAR Fixed typo. Dowty liquid-spring type shock 


absorber struts attuched at their upper ends to the engine nacelles 


The Bristol 170 Freighter or Wayfarer. 


and hinged at their lower ends by sloping struts to the fuselage 


Fixed Dowty tailewheol with Hquid-spring shock-absorby 


Power Pasy, “two Bristol Herenles. 130 Tourteen-eylinder radial 
we ERTI lve engine Two fuel tanks in ga between 
mam s, ‘Potal capacity A00 Pnp. gallons. Fuel system 
designed for pressure refuelling 

AGUOM MODE VELEN Crow of two an cabin above cargo hold Dual 
control and. provision Fav automatic pilot. Access to erew cabin 
from aside hold, Cabin heating by combustion heater, Space 
For milio toot ndis belo requirement Main cargo hold extends 


trailing-edgo ot wit Main entrance to 
»penin to full width of hold. Travelling 
orane in roof. Separate compartment. aft of hold with internal 
and external doors for special freight. ‘The main hold is 31 ft, 8 in 


(0.05 m.) long, has a floor nren of 214 aq. ft. (19.0 sq 


from nose to aft of 


hold thre 


gh nose doo 


m.) and à 


volume of 2,030 eu. ft. Tho special compartment, has a. length 

of 8 ft. 4 in. (2.04 m.) and has n volum of 340 cu. ft 
DiyENSIONS,—Span 98 ft, (20.8 m.), Length 68 ft. 4 in, (20.8 m.) 
Weriaurs,—Toro weight. 21,102 Iba. (0,580 kgr.), Crow 400 Ibs, (182 kg.) 


(00 Ths, 


Disposable load 13,498 Ibs, (0,128 kg.), Weight loaded 3 
(15,800 kg) 


THE BRISTOL 156 BEAUFIGHTER 


Tho Beaufighter was a Private Venture design which in its 
original form incorporated about 75 per cent. of the airframe 
of tho Beaufort, the only entirely new components being the main 
fuselage and engine mountings. Tho wide use of Beaufort 
components and parts made it possible for the prototype Beau 
fighter with two Horcules TIT engines to fly on July 17, 1939, 
only eight months after the design began 

The Mk. I went into operation as a Home Defence Night 
Fighter in August, 1940, but. by the Spring of 1941 the Beau- 
fighter was serving at home and in the Middle East on long-range 
escort fighter and ground attack duties. It has since gone 
mto action in the India-Burma and South-west Pacific theatres 
and has been adapted to many other duties, including those of 
bomber, torpedo-carrier and rocket fighter 

Tho first American night fighter squadrons in Europe wore 
trained on and went into action with Bennfighters in the Medit 
erranean theatre in March, 1944 

Tho production versions of the Beaufighter were the Marks I, 
II, VI, X and XI. 

Beauflghter I. Two Bristol Hercules Ill or XI engines. 
Designed as a night fighter (Mk. IF) with a crew consisting of 
pilot and radio operator, the latter also serving as observer and 
cannon loader. Armament four 20 m/m. cannon and six 
03 in. machine-guns, four in starboard wing and two in port 


wing. Early aircraft had drum-fed. car 
drums, but later belt-fed cannon were 


made for carrying bombs under the wings. Later 
service with Coastal Command (Mk,IC Extra eq 
ndded for radio-operator/navigator included rs tab 


nnd instruments, D/F radio and Kedar, pro 
and smoke floats, ctc. 

Beauflghter I. Two Rolls-Royce Merlin X X en g 
to the heavy demand for Hercules engines for heavy bombera 
the Beaufighter was temporarily fitted with Merlin liquid-cooled 


t J 


engines in nacelles identical to those fitted to 
Produced in small numbers only and adapted f 
IIF) and Coastal Command (Mk. HC) duties 
except for power-plant. 

Beauflghter III. Two Bristol Hercules EH, X or XI 
This mark number was taken out for n so-called “slim fusel 
typo of Beaufighter with twin fins and rudders, It was experi 
mental only. 

Beauflghter IV. Two Rolls-Royce Merlin XX eng 
Except for power-plant this was the same as the Mk. HI 

Beaufighter V. Two Rolls-Royce Merlin XX engines. Thi 
mark was allotted to the standard Mk. II fit with a Boulton 
Paul four-gun turret immediately behind the pilot's 
The cannon ammunition was reduced to 60 rounds por 
and the fitting of the turret required approximately 500 watts 
of additional D.C. supply and the addition of a third member 
to the crew. Only two Beaufighter II aeroplanes fitted 
out experimontally as Mk. V. 

Beaufighter VI. Two Bristol Hercules VI or XVI engines 
First typo to be fitted with ono .303 in. Vickers “K” gas 


cockpit 


were 


machine-gun at the observer's station. First type to be fitted 
with dihedral tailplane to improve fore and aft stability. This 
modification was also made retrospective. First type to be 


fitted with long-range fuel tanks in place of wing guna, 50 gallon 
tank in the starboard gun-bay and a 24 gallon tank in the port 
buy. Two 29 gallon tanks also installed outboard of the engine 
nacelles. First type to be fitted with rocket projectiles. Various 
combinations of armament available to suit operational tactics, 
ey. (1) four cannon and six wing guns, (2) cannon only with 
long-range tanks in lieu of wing guns for long-range armed 
reconnaissance, (3) two 500 Ib. bombs with cannon and 
guna, and (4) four cannon and eight rockets, the latter in lieu 
of wing guns, The Mk. VI was the first to be used by the R.A.F 
m India and and the South-west Pacific M n 
first mark to be used by the United States Army Air Fore 

Beauflghter VII. This mark was taken out for an mireraft 
to be fitted with two Bristol Hercules VITI engines with turbe 
superchargers and driving four-blade This install 
ation required extensive alterations to the standard version 
but drawing work was stopped and no aeroplane was produced 

Beaufighter VIII and IX. Two Bristol Hercules XVII 
engines, These marks were reserved for Benufighters to be 
built in Australia but were never allotted 

Beauflghter X. Two Bristol Hercules XVII or XVIII engines 
(The Hercules XVII and XVIII engines have cropped super 
charger impellers to give increase in power for take-off and 
low altitude anti-shipping work. The XVII has the super 
charger locked in M gear, the XVIII has two supercharger ratios 
available). Equipped as a two-seat long-range torpedo and 
rocket carrier for day and night duties. Armament: four 
20 m/m. nose cannon and one .303 in. machine-gun in the 
observer's station. Six .303 in. wing guns can be installed in 


ving 


Burma 


iurserew s, 


The latest version of the Beauflghter X with extended fin (two Bristol Hercules XVII engines). 
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ef the long-rat tanks which are normally installed, 
IS in, torpedo (1,700 Ibs.) carried under fuselage or, altern- 
y, provision for carrying 2,000 Ibs, of bombs under wings. 
Three cameras and special radio and navigational equipment 
MI Mk, N aireraft supphed to the R.A.F. fitted with Horcules 
NVI engines with single-stage blowers, all supplied to the 
RAAF. titted with Hereules XVIIL with two-speed blowers 
At sea level the Mk, X was claimed to be the fastest aircraft of 
its class in the World. 

Beaufighter XI. Two Bristol Hercules XVII engines. Coastal 
Command fighter similar to Mk. VI except for power-plant 
This model preceded the Mk. X. and only a small number were 
built 

Beaufighter XII, This model was to have been 
the Mk. X. but with a different mark of Hercules engine, drop- 
tank installation and provision for carrying two 1,000 Ib. bombs. 
It did not go into production, 

Beaufighter 21. Two Bristol Hercules XVIII engines. 
Australian Beaufighter based on the Mk, X built by the Beaufort 
the Australian Government Aircraft Production 


similar to 


Division of 
Department. 


Day and Night Fighter, Long-range 
connaissance Fighter, Torpedo-carrier and Bomber 
Mid-wing cantilever all-metal monoplane. Wing in three 
comprising a nearly rectangular centre-section passing 
and bolted to fuselage and two tapering outer sections 
dihedral. Structure consists of two spars having single 
» and extruded flanges, former ribs and stressed-skin 
Split hydraulically-operated flaps between fuselage and 
Metal-framed ailerons have fabric covering 
All-metal monocoque in three sections. Structure of 
es and L-section stringers, the whole covered with a 


Tyre Two-seat Long-range 

F 

WiNGS. 
sections 
through 
set nt 5' 
sheet w 
covering 
ailerons 

FUSELAC 
Z-section fr 
smooth metal skin. 

Tau, Uwrr.—Cantilever monoplane type. Tuil-plane and fin are 
separate structures with flush-riveted smooth metal skin, except 
that tips of tail-plane are of wood. Rudder and elovatore have 


Controllable trim-tabs in 


metal frames and fabric covering. 
elevators and rudder. 
LANDING Gean.—Rvtractable type, Each independent unit is 


hydraulically raised backwards into the engine nacelle and hinged 
doors close the aperture. Wheels carried between two oleo 
pneumatic shook-absorber legs and have pnoumatically-operated 
Tail-wheel retracts forward into the fuselage 

Two 1,600 h.p. Bristol Hercules XVII fourteen 
cylinder sleeve-valve radial air-cooled engines with two-speed 
superchargers. Constant-speed airserews. Fuel carried in four 
self-scaling tanks, two (188 Imp. gallons each) in centro-section and 
one (87 Imp. gallons) in each outer wing-section. Long-range 
tanks when fitted include one (29 Imp. gallons) outboard of each 

zine nacelle and two tanks in lieu of wing guns, i.e. one (24 Imp 
gallons) m port gun bay and one (50 Imp. gallons) in starboard 
Separate oil tank for each engine in centre-section with 
outer hand-turning 


twin brakes. 
Power 


gun bay 


oil cooler in ers and 


section, E 
gear, 

Accommopation.—Crew of two with pilot in nose and observer aft 
of winga. as to crew positions through hatches in under side 
of fuselage. These hatches are also intended for emergency exit. 
By a quick-release cach door opens so that part protrudes outwards 
into airstream to create a dead-nir region through which crew can 
drop without risk of injury evon in a 400 m.p.h. (640 km.h.) dive. 
A knock-out panel on starboard eide of pilot, a hinged window 
above pilot and a hinged hood above the observer provide further 
emergency oxits. 

ARMAMENT Four 


10 m/m. cannon mounted in lower portion of tho 
nose of the fuselage and six 0.303 in. machine-guns in the wings and 
»utbourd. of the oil-cooler ducts, two in the port wing and four in 
the starbourd wing. In certain aircraft the six wing guns are 


replaced by long-range tanks. Rear defensive armament consists 
of one 0.303 im. Vickers gin on mannally-operated mounting in 
observer sation Iu. bomber version racks are monnted beneath 


wings outboard of engine nacolles. In torpedo-carrying version 
18 in. torpedo carried externally under fuselage. Eight rocket 
projectiles, four under each wing, may be carried as alternative 
Armament to wing guns 
Equirment,—Radio equipment mounted in fuselage between centro 
section &pars on p side and comprise transmitter and receiver 
operated by pilot by remote controls, Intercommunication 
telephones and signalling. Navigation, identification and formation 
keoping lamps, landing-flares, nuto-recognition equipment, oxygen, 
xtingnishers, first-aid outfit 
iey rations and water bottle 
rrying à 4-gallon water tank 


vine-camera unit mounting, fire 
dinghy, ete, Flying rations, emerg 
rried and provision made for c 


for desert use 


The Beaufighter X with extended fin. 
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A Bristol Beaufort II with armament removed and modified for use as a Trainer. 


Dimenstons.—Span 57 ft 4 in. (12.6 


m.) Height 15 ft. 10 in 


10 in. (17.65 m.), Length 41 ft 
(4.84 m.) 


Wxronrs.—(Mks. VI and. X1),—Tare weight 14,875 lbs. (6,747 kg.), 
Disposable load 7,904 Ibs, (3,585 kg.) Weight londed (including 
two 250 Ib. bombs) 22,770 lbs. (10,392 kg.) 

Weiants (Mk. X)—Tare weight 15,502 Ibs. (7,072 kg.), Disposable 


Lin 


load 9,808 Ibs. (4,448 kg.), Weight loaded (inc ono 18 in 


torpedo) 26,400 Ibs. (11,521 kg) 


Penvoumance.—(Mk. VI). — Maximum speed 345 m.p.h. (507 kmh) 
at 14,000 ft, (4,420 m.), Rate of climb 2,000 ft./min. (610 m./min.), 
Service ceiling 26,000 ft. (7,030 m.), Non rango 1,540 miles 
(2,480 km.) at 190 mph. (305 km.h.) at. 15,000 ft. (4 m.) 

PERFORMANCE (Mks. X and XI) Maximum speed $20 m.p.h. (515 


km.h.) at 10,000 ft, (3,050 m.), Speed at sea level 305 m p.h. (491 


kmh), Rate of elimb (wth torpedo) 1,000 ft./ 490 m./min.), 
Service ceiling (without torpedo) 19,000 ft 5 m.), Ran 
(with torpedo and normal tankage) 1,400 m 3 km.), Range 
(with torpedo and long-range tanka) 1,7 10 km) 


THE BRISTOL 152 BEAUFORT 

The Beaufort was designed in 1937 to combino tho require- 
ments of Air Ministry specifications G,24/35 and M.15/35, the 
formor for a general reconnaissance bomber and the latter for n 
land-based torpedo-bomber. The prototype flew in October, 
1938, und the first production Beaufort I a year later 

In its four years of operational service the Beaufort under 
went certain changes, mainly in power-plant and armament 
"These are detailed hereafter 

Beaufort I. Originally fitted with two Bristol Taurus IL or 
VI fourteen-cylinder two-row radial sleeve-valve engines driving 
D.H. three-blade Hydromatie airserews, Lator models fitted 
with Taurus XII or XVI engines. Armament originally 
sisted of one .303 in. gun in tho noso of the fuselage and one 
303 in. gun Daimler-built. dorsal turret. This was later 
augmented. to two nose guns, two guns in a Bristol 
power-operated dorsal turret, two side guns and, m some models, 
one backward-firing gun in a blister under the nose of the Fuselage 
opio sight und remote control 

Beaufort I. ‘Two Pratt & Whitney R-1830-83C4-G. Twin 
Wasp engines driving Curtiss Eloctric constant-speed airserews 
Otherwise as Mk, I 

Beaufort I. ‘Two Rolls 
nacelles as used in the Beaufighte 


con 


inu 
include 


with peris 


Royce Merlin XX engines in standard 
II and Lancaster L. An 


installation whieh did not proceed beyond the experimental 
stage 
The Beaufort was also manufactured in Australia, over 700 


being built before the type was superseded by the Beaufighter 
on the Australian production lines, Tho Australian Beaufort 
was originally to be a replica of Mk. I but owing to the situation 
in Europe in 1940 it was found impossible to export ‘Taurus 
engines. The Beaufort was therefore re-designed in Australia 
to take the Australian-built Pratt & Whitnoy R-1830-8C3-G 
‘Twin-Wusp to become the Mk. IA 

A full structural description and specification of the Beaufort 
has been published in previous issues of this Annual 


Dimensions.--Span 68 ft, (17.7 m,), Length 44 ft. 7 in, (13.0 m.), 
Height 12 ft. 6 in. (3.78 m,), Wing area 603 sq. ft. (40.7 sq. m.) 
Wiaciers (Beaufort 1).—Tare weight 13,107 Ibs. (5,046 kg.), Disposable 
lond 8,121 Ibs, (3,083 kg) Weight. loaded (ineluding torpedo) 

21,228 llis. (9,620 kg.) 


Werioents (Beaufort I1).—Tare weight 14,074 Iba. (6 4 kg.), Dis 
posable load 8,009 Ibs. (3,033 kg.), Weight loaded (including torpedo) 
22,083 Ibs. (10,017 kg.) 

PERFORMANCE (Beaufort I)—Maximum speed (with torpedo) 
m.p.h. (3 km.h.) at son level, Rate of climb 1,150 ft./min. (350 m 
min.), Service ceiling 10,500 ft. (5,032 m.), ninal range 1,000 
miles (2,575 km.) 

PrxrORMANCE (Beaufort II).—Maximum speed (with torpedo) 230 
m.p.h. (370 km.h.) at sea level, Rato of climb 1,400 ft./min. (427 
m./min.) Servico ceiling 22,500 ft. (6,862 m.) Nommal range 
1,450 miles (2,333 km.) 


THE BRISTOL 163 BUCKINGHAM. 

The Buckingham was produced in 19. s a medium-range 
high-speed bomber capable of carrying a crew of four and a bomb- 
lond of 4,000 Ibs. Owing to changing strategical requirements 
and the fact that the D.H. Mosquito had been adapted to carry 
this load, tho Buckingham B.Mk.I did not go into service. Many, 
however, were converted into military transports as C.Mk.I by 
the removal of the dorsal turret and other armament und a re- 
arrangement of the fuselage, Tho description below refers to 
tho B.Mk.I 
Tey Twin-engined Medium. Bomber, later converted for Transport 

duties 


The Bristol Buckingham B. Mk. 1 Medium Bomber. 
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Bristol Buckingham B. Mk. I Medium Bomber (two Bristol Centaurus XI engines), 


The Bristol Buckingham C. Mk. I. Transport (two Bristol Centaurus IV engines). 


Wixcs.— Mid-wing cantilever monoplane. — Two-spnr all-metal stressed 
skin structs Wing in four sections, consisting of two inne 
sections carrying the engine nacelles and landing-gear and attach 
to stub roots integral with the fuselage, and two outer section 

abric-covered Frise ailerons, Split flaps in six sections betwe 
ailerons and nacelles and nacelles and fuselage 

FosELAGE.—Light alloy somi-monocoquo structure in threo sections 
consisting of front fuselage, rear fuselage and stern frame 

Tart, Uxrr.— Cantilever monoplane type with twin fins and rudders 
All-metal framework with metal covered fins, tailplane and elevators 
and fabric-covered rudders, Each rudder in two portions divided 
by elevators. Spring servo-tabs in upper portion of rudders and 
in elevators, Gross tailplane and elevator area 119 sq. ft. (11.05 
aq. m.) 

LawpING Gean.—Retractablo type, Each main unit, consisting of 
two levered-suspension oleo legs and a single wheel, raised backward 
into engine nacelle and completely enclosed by doors. Self-centering 
loyered-suspension tailwheel unit retracts forwards into fuselage 
and enclosed by doors, Hydraulic retraction. Dunlop wheels, 


d 


tyres and brakes. Cartridge-operated emergency system for lower 
ing landing-gear. Track 20 ft. (6.9 m.) 

Powrn PrawT.—Two Bristol Centaurus VII or XI eighteen-cylinder 
sleeve-valve radial air-cooled engines driving Rotol, four-blade 
constunt-speed full-feathering wirserews. Fan-assisted cooling and 
clectrically-operated gills at traiing-edge of cowlings. Internal 
backswept exhaust-pipes. Self-sealing fuel tanks in. wings 


AccoMMODATION.—Crew of four, consisting of pilot, navigator/bomh: 
aimer, radio ope nd turret gunner. Bomb-niming and navi 
gating position in gondola beneath fuselage aft of wings. All crew 
positions provided with armour protection, oxygen and heating 

ARMAMENT.— Total armament of ten .303.in. machine-guns 

yur (or t 
ally-operated dorsal turret, and two rearward 


tor 


follows :—four fixed forward-firing in the nose. o .D0-in.) 
in a Bristol hydr 
firing in the ventral gondola position and operated by a separate 
hydraulic system Various bomb loads up to 4,000 Ibs. (1,820 
kg.) in internal bomb-bay 

EquiPMENT.—Full equipment includes flotation bags, de-icing equip 
ment, barrage cable cutters, night-flying equipment, etc 

DiwENSIONS.—Span 71 ft. 10 in. (21.9 m.), Length 46 ft. 10 in. (14.3 


m.), Height (over radio mast) 17 ft. 0 in. (5.3 m.), Gross wing area 
B sq. ft. (05.7 sq. m.) 

We1outs —Weight empty 24,042 Ibs. (10,905 ky.), Disposable load 
12,902 Ibs. (5,893 kg.), Normal loaded weight 37,034 Ibs. (10,779 
kg.), Maximum overload weight 38,050 Ibs, (17,269 kg.) 

PERYORMANCE.—Maximum speed (at 30,000 Ibs = 16,602 k 330 
m.p.h. (528 km.h.) at 12,000 ft. (3,000 m.), Initial rate of climb 


1,700 ft.[min. (520 m./min.) 


rvice ceiling 25,000 ft. (7,626 in.) 
Still-air range (normal tankage- 1,055 Imp. gallons) 2,240 miles 
(3,585 km.) at 15,000 ft. (4,575 m.) at 200 m.p.h. (320 km.h.) 
Maximum reinforeing range (with wing nnd two fuselage tanks 
1,455 Imp. gallons) 3,180 miles (5,000 km.) nt 200 m.p.h. (320 
km.h.) 


THE BRISTOL 164 BRIGAND. 

The Brigand is a twin-engined three-seat Long-range Attack 
aircraft capable of fulfilling the duties of a dive-bomber, torpedo 
fighter, mine-carrier or day or night fighter, with correspondingly 
suitable tankago for all operational requirements. But for the 
sudden end of hostilities the Brigand was destined to take the 
place of the Beaufighter in the Pacific theatre of war 

A development of the Buckingham, the Brigand uses wings 
landing-gear, engine-nacelles and tail-unit which are similar to 
those of the Buckingham. An entirely new fuselage of smaller 
ectional area has accommodation for n pilot, navigator 
torpedo operator and radio operator/gunner grouped together in 
the forward fuselage 

‘The aircraft is built in ten main units comprising the front and 
rear fuselage, stern frame, inner and outer wings (port and star 
board), tail-unit and the two power units. To simplify assembly 


Ld 


The Bristol Brigand Long-range Attack Monoplane 


allcontrols, hydraulic piping, electrical wiring, etc., have junctions 
at the ends of the unit into which they are built 


Type —Twieongined threoseat Long-range Attack monoplane 
suitable: for dive-bombinj, torpedo-carrying, mine-laying or day 
or might fighting 

Wisos.— Mid-wing cantilever monoplane. All-metal two-spar stressed 
akin structure, similar in arrangement nnd construction to the 
Buckingham. Metal-covered Friso type ailerons with pilot 
operated trim-tabs, — Hydraulically-operuted split Maps ix 

ions, one on each outer and two on each inner wing section and 
operated by torsional control tubes. Bellows-type dive brakes 
above tho traling-edge and on the underside of the split flaps 
These are maintained closed by venturi valves and ducts in the 
leading-edge which cause n reduction m pressure within the bellows 
To operate brakes valves are closed by hydraulic jacks and ram 
pressure thon builds np to force hellows opon 


The Bristol Brigand Long-range Attack Monoplane (two Bristol Centaurus 57 engines). 


The Bristol Buckmaster Advanced Trainer (two Bristol Centaurus IV engines) 
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i Maximum speod 858 mph. (573 km.h.) at 14,000 
n Wo. Maximum: weak. mixture cruising speed 311 m.p.h 
A98 Amb at 21,300 ft. (6,500 m.), Initial rate of climb. 1,500 

A (458 m./min.), Service ceilin )00 ft 30 m.), Clunb 
to service coiling 33 mins, Maximum still-air range 100 miles 
WO Km.) at 10,000 ft. (3,050 m.) at 198 m.p-h. (317 km.h.). 


THE BRISTOL 166 BUCKMASTER. 

The Buckmaster is a three-seat Advanced Trainer version of 
the Buckingham with the ventral gondola, turret and all arm- 
ament removed and the fuselage widened at the cockpit to 
permit side-by-side seating. The structure of the Buckmaster 
is identical to that of the Buckingham, 

The crew of three consists of instructor, pupil-pilot and radio 
operator. The pilots cockpit is fitted with complete dual 
controls, the pupil being seated on the port side. Duplicated 
controls include those for landing-gear , flaps ,airscrews, throttles 
and brakes. There is an overriding brake control for the in- 


CHILTON, 

CHILTON AIRCRAFT. 

Heap Orrick AND Works: Hus 

Partners: The Hon. Andrew Dalrymple, M.A 
and A, R. Ward, 

Chilton Aircraft was formed in 1936 and its first production 
was an ultra-light single-seat monoplane fitted with the Carden 
converted Ford-Ten four-cylinder water-cooled engine of 32 h.p. 
Chilton Aircraft subsequently took over the stock of Carden 
Aero-Engines, Ltd., and continued to assemble these engines 


=RFORD, BERKS, 
F.R.Ae.S. 


CHRISLEA. 
CHRISLEA AIRCRAFT CO., LTD. 
Heap OFFICE AND Works: Hk: 
Directors : R. C. Christoforides and E. Christoforides. 
The Chrislea Aircraft Co., Ltd. was formed in 1936 to manu- 
facture light aircraft. Its first prototype L.C.1 was completed 
in 1938 and this aircraft was undergoing flight tests when the war 
broke out. The company then abandoned all private work 
and went over to component manufacture for military aircraft. 
In 1944 the company completed a new design, the C.H.3, 
which it intends to place on the market ns soon ns possible. 


TON AIPORT, MIDDLESEX. 


THE CHRISLEA C.H.3. 


Tyre.—Four-seat light cabin monoplane 


CUNLIFFE-OWEN. 
CUNLIFFE-OWEN AIRCRAFT, LTD. 
Heap Orrick AND. Works: SwAYTHLING, SOUTHAMPTON 


Directors: Sir Hugo Cunliffe-Owen, Bt. (Chairman), M. J. H 
Bruce, C.B.E., B.Sc., M.I.Mech.E. (Managing Director), J. W 
5. Comber, W. Gordon Hill and W. Garrow-Fisher, A. FR Ae.S. 
(Chief Designer). 


Secretary: J. R. Ingoldby. 


DE HAVILLAND. 
THE DE HAVILLAND AIRCRAFT CO., LTD. 
Heap Orr Works AND AERODROME : HATFIELD, HERTS. 
Exore Works; Sraa LANE, Epawane, MIDDLESE 
AmácnEw Works JDOWARE, MIDDLESEX, AND Bovron, 
LANCASHIRE 
AERONAUTICAL TECHNICAL SCHOOL 
Chairman; A. 8. Butler 
Technical Director Sir 
A.F.C., F.R.AcS 
Director and Chief Engineer; C. C. 
A.F.R.Ae.8 
Munnging Director: W. 


HATFIELD, 


Geoffrey de Havilland, C.B.E 


Walker, A.M.Inst.C. 


vixon 


Business Director: Francis E. N. St. Barbe 

Director: T. P. Mills 

Associated Companies : 

The de Havilland Aircraft Pty, Ltd, Kingsford Smith 


Aerodrome, Mascot, N.S.W., Australia 

The de Havilland Aircraft Co. of New Zealand, Ltd., Rongotai, 
Wellington, New Zealand 

The de Havilland Aircraft of Canadu 
Canada 

The de Havilland Aircraft Co., Ltd., Finlay House, McLeod 
Road, Karachi, India. 

The de Havilland Aircraft Co. of S.A. (Pty.), Ltd., Johannes 


Ltd., Station L, Toronto, 


burg, 8. Africa. 
The de Havilland Aircraft Co. (Rhodesia) Ltd., Salisbury, 
8. Rhodesia, 
The de Havilland Fe Ltd., England 


The Hearle-Whitley Engineering Co., Ltd., England 

Airspeed, Ltd., Portsmouth, England 

Ihe de Havilland Aircraft Co., Ltd., which was founded in 
1920, has concentrated, to a very large extent, on the develop 


ient of commercial aircraft of all kinds, Its history up to 
the outbreak of war was largely a record of the production of 
ful commercial typ Phese have given exceptional 
all over the World and under the widest, possible range 
)perating condition: 
The most notable aircraft of de Haviland design. to go inte 
n the RAJ is thie quite twan-enganed.— high 
rinance military monoplane which was in large-scale pro 
ton in Great Britain, Canada and Australa. Other types 
WH. aircraft: which re ased by the RAF, include: the 
Nyer-Moth; the Drayon-Rapide comminucations type und 
Dorin reli nd navigational triiner 


structor's use in an emergency. The radio operator's position 
is between the main spars with the equipment grouped mainly 
on the port side. Night and blind flying equipment, firo- 
extinguishers, emergency signalling and dinghy aro fitted. 
DIMENSIONS, 
Wertonr 
PERFORMANCE 
(3,660 m.), M 
km.h.) at 18,000 ft. ( 
(084 m. /mim.), Service 
FuoskLsGk.— Oval section 
comprising front und 
consists of channel-section 
stressed light-alloy skin 


Buckingham 
(15,280 kg.) 
Maximum speed 252 


Same as for 


Loapien, — 93,700 Tbs 


1 ph. (563 kmh) at 12,000 ft 
k mixturo cruising spoed 325 in.p.h. (620 
)0 m.), Initial rato of ehmb 2,245 ft/min. 
coiling 30,000 ft. (9,150 m,). 

1ni-monocoque structure in three portions 
sections and stern frame, Structure 
frames, stringers and 


ximum wei 


rear 
anglo-section 


Taw. Uxrr.— Cantilever monoplane type with twin fins and ruddors 
Fixed surfaces of stressed-skin construction, Elevators and rudders 
have tubular spars, Alclad ribs and ure fabrie-covered. — Elovators 


and rudders fitted with controllable trim-tabs. 


Lanning Gran.—Retractuble type similar to that fitted to the Buck 


for their own requirements as well as for various other users. 

Another version of the Chilton monoplane fitted with a 40 h.p. 
Train engine was produced shortly before the outbreak of War 
and this model won the Folkestone Trophy Race in the Summer 
of 1939. 

Another model which was under construction at the outbreak 
of War was a two-seat cabin monoplane to be powered with 
any suitable engine of nbout 90 h.p. Various other models, 
including a light five-seat twin-engined cabin monoplane, were 
under development. 


WiNos.—High-wing rigidly-braced monoplane. Wings attached to 
top of fuselage and braced to lower longerons by streamline steel- 
tube Vee struts. Wing structure consists of two wooden box 
spars, plywood ribs and a plywood skin covering 

FusrLAGE.— Welded steel-tube structure covered with fabric. 

‘Tar Uxrr.—Cantilever monoplane type. Samo structure as wings. 

Lanprvo Gear.—Cantilever tricycle type. Dunlop wheels. Bendix 
brakes on main wheels, 

Power PLant.—One 85/90 h.p. 
cylinder horizontally-opposed air-eo0| 
fixed-pitch wood airacrew. 
capacity 2 Imp. gallons 

AccomMopation.—Enclosed cabin seating four in two pairs, the front 
pair with complete dual controls. Door on each sido of cabin. 
Baggage compartmont behind rear seats. 


Franklin or 100 hp. Monaco four 
«d engine driving a two-hlado 


Fuel capacity 17 Imp. gallons. Oil 


Cunliffe-Owen Aircraft, Ltd., was formed in 1937 to build 
Flying Wing aircraft based on Burnelli Lifting Fuselage 
patents, The first machine, known as the O.A. Mk. I, was 
completed in 1939, It is fitted with two 900 h.p. Bristol 


Perseus XTIC sleeve-valve engines, This aireraft is now being 
used by the French authorities for transport purposes in Africa 
and is probably the first prototype aireralt to go into service 


The 100th D.H. design marks a notable 
ment of de Havilland military aireraft. The D.H. 100 Vampire 
single-seat jet-propelled twin-engined fighter was the first aero 
plane to exceed 500 mph. in level fight and was, at the time of 
writing the fastest aeroplane in the World over a considerable 
altitude rang: Another outstanding military type is the D.H 
103 Hornet twin-engined single-seat fighter 

The Company introduced. the manufacture and general 
use of variable-piteh airserews into Grent Britain in 1934-35. 
De Havilland airserews were originally based on the Hamilton 
design and most of the ne bomber, fighter and other types 
now coming into service in the R.A.F. are fitted with de Havilland 
constant-speed aurserews, The latest: developments are a six 
bladed and à new 
Hydromatie airserew incorporating both feathering and reverse 
pitch for braking. 

Details of de 
appropriate s 


stage in the develop 


contra-rotuting constant-specd nirserew 


Havilland will be found in. the 


ction of this 


uero-engines 
Annual 


THE BRITISH EMPIRE: GREAT BRITAIN 


ingham, Main and tail-wheel units of leveredsuspension. t 
Electrically-fired. cartridge-operated. omergency lowering system 
Powen PrANT;— wo 2,685 h.p. Bristol Centaurus 57 eightoon-cylinder 


two-row sleeve-valvo radial air-cooled engines, each driving 
Rotol four-blade constant-speed nirscrew Close-titting low-dray 
cowlings with Rotol cooling fans and clectrically-operated trailing 


edge gills, Solf-sewling fuel tanks in wings 


omprising pilot, navigator[torpedo 
r in tandem seats under a con 


Accommopation,—Crow of three 
operator, nnd radio operator/gun 
tinuous transparent. canopy. 


nnon in underside of fuselage and firing 
through ports undor tho n One flexible .50-n. machino-gu 

in rear gunner's position, Torpedo, mine or bombs carried under 
fuselnge, and one bomb or four rocket-projectiles under each wing 


(14.2 m.), 


ARMAMEN'r.— Four 20 m/m. c 


DixENSIONS.—Span 72 ft. 4 in. (22 m.), Length 40 ft. 5 in 


Height (over rudder) 17 ft. 5 in. (5.3 m.) 
24,627 Ib. (11.180 kg.), Disposable load 
Tako-off woight 38,193 Ib. (17,340 kg.) 


WzxicnTs.— Weight. empty 
13,506 Ib, (6,160 kg.) 


The company was fully engaged on sub-contract work on 
behalf of the Ministry of Aircraft Production throughout the 
War, but it is now planning to revive some of its interrupted 
projects. It will also undertake the manufacture of a compre- 
hensive range of training gliders and high-efficiency sailplanes. 


Descriptions of the various Chilton monoplanes and of the 
Carden engine have appeared in previous issues of this Annual. 


DIMENSIONS.— Span 30 ft. (11 m.), Length 20 ft. 6 in. (6.25 m.), Height 
7 ft. 0 in. (2.3 m.), Wing ren 164 sq. ft. (14.3 aq. m.) 
Wetours AND LoapiNGs.— Weight empty 850 Ibs. (386 kg.), Disposable 


load 800 Ibs. (364 kg.), Pay load 500 Ibs. (227 kg.), Weight loaded 
1,650 Ibs. (750 kg.), Wing loading (maximum) 10,70 Ibs./sq. ft 
2 kg./sq. m.), Power loading (85 h.p.) 19.40 Ibs./b.p. (8.8 kg./ 
h.p.), Power londing (100 h.p.) 10.50 Ibs./h.p. (7.5 kg./h.p.) 
PERFORMANCE (Estimated).—Maximum speed (full load) 122 m.p.h 


(195.2 km.h.), Cruising speed (full load) 110 mjp.h. ( 
km.h.), Landing speed (no flaps) 42 m (07.2. km.h.), 
Initial rate of climb (full load) 510 ft./imin.(155.5 m./min.), Initial 


rate of climb (light) 1,450 ft./min. (442 m./min.), Range 300 milea 
(570 km.) 


The Company is continuing to develop this type of aircraft and a 
further model known as the O.A. Mk. IL has been designed. 
Descriptions of both these models were given in the 1940 edition 
of this Annual. Work is now proceeding on designs for post- 
war airline work 


Cunliffe-Owen Aircraft Ltd., has handled very 
contracts in connection with the War programme. 


extensive 


THE D.H.104 DOVE. 

The D.H.104 is a small twin-engined transport which will 
be suitable for feoder-line charter trallie, executive 
travel and private ownership. 1t has been specifically designed 
for World-wide suitability and for airports of moderate size 
It will carry a crow of two with dual controls and eight passengers, 
with toilet accommodation and fore nnil aft baggage compa 
ments. Withont the toilet the cabin will seat ten passengers, 
or eleven if the aft baggage compartment is also eliminated 

Tho D.H. 104. is an all-metal low-wing cantilever monoplan: 
with u quick-rectracting trieyele landing-gear, Ft will bo powered 
with two supercharged D.H. Gipsyqueen 71 six-eylinder in-line 
inverted air-cooled engines, each driving a three-blade D.H 
constant-speed feathering and braking iirserew 


service, 


Tvrr 
WiNas.— Low-wing cantilever monoplano. Wings in two main sections 
attached directly to tho sides of tho fuselage, a built-up box spar 


Twin-engined eight/eloven-seat Light Transport 


The D.H. Dove Light Commercial Transport (two D.H. Gipsy Queen 71 engines), 
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member forming part of the fusolago structure interconnecting the 
All-metal stressed-skin wing 
tion main spar, à built-up falso spar c z the flap 
s nnd, between the fuselage and engine nacelle 

n further falso spar carrying the attach 
Detachable leading-edge to 

Flaps and ailerons 


main spara of the two wing sections. 
has an L-s 
and aileron hin 
forward of the main spa 
ment points for the 
ermit installation of wing de-icing equipment 
invo metal frame overed 

FesELAOE.—All-metal stressed-skin monovoquo structure 

Tai. Uxrr.—Cantilever monoplane type. All-metal tailplane and fin 
with stressed covering. Elevators and rudder have metal frames 
and fabric covering. 


ngine benre 


a and are fabric 


LANDING GEAR 
engino nacelles, retract outward], 
the wings 
matic retraction with mechanical emergeney gear. Main wheel 
units intorchangeable. Pneumatic wheel brakes, Fully-castoring 
elf-ventering nose wheel with Dunlop-Maorstrand non-shimmying 
tyre. 

PowER PrANT.— Two 330 h.p. D.H, Gipsy Queen 71 six-cylinder in-lino 
inverted air-cooled geared and supercharged engines on welded 
stool-tubo mountings and driving D.H. Hydromntie reversible 
pitch airscrows, Fuel tanks in wings inbonrd of nacelles forward 
and aft of tho main spar. Total capacity 130 Imp. gallons, Oil 
tank (7 Imp. gallons) and oil cooler in each nacelle. 


Retractable tricvele type, Main whe below 
into wells in the undersido of 
Nose-wheel raised backwards into fuselage, Pneu 


Pilot's compartment seats two side-by-side with 
Veo windscreen and framoloss moulded blister-type 
with toilot and rear 


ACCOMMODATION 
dual controls 
Cabin may seat eight passen; 
smpartmont ; ten with toilet but without rear baggage 
or eleven if both toilet and baggage compartment 
Further space for light luggage on either side of the nose 


compartment 
nro omitted, 


wheel compartment with door on port side. Individual windows 
and light luggage racks, heating and ventilation, diffused lighting 
Åc 

DimeNstoys.—Span 57 ft. (17.4 m.), Length 39 ft. 4 in. (12 m), Height 
13 ft. (3.0 m.), Wing area 335 sq. ft. (30.1 sq. ni 

Weicut LOADED 8,000 Ibs, (3,035 kg.) 

Penrorwance (Estimated) —Cruising speed (609, power output) 
194 m.p.h. (310 km.h.) at 5,000 ft. (1,525 m.), Initial rate of climb 
850 ft./mm. (200 m./min.), Climb to 5,000 ft. (1,528 m.) 5.8 min 


Climb to 10,000 ft, (3,050 m.) 11.7 min., Rate of climb on one engine 
120 ft. /min. (36.0 m./mm.) up to 7,000 ft. (2,035 
21,500 ft Absolute 


1.), Service ceiling 


(6,560 ar ceiling on one engine 10,000 fr 


THE D.H.103 HORNET. 


The Hornet twin-engined single-seat monoplane, designed to 
Specification F.12/43, has been produced in two versions, the 
F.Mk.I, a long-range single-seat fighter with an armament of 
four 20 m/m. cannon in the nose and provision for carrying two 
1,000 Ib. bombs, eight 60-Ib. rockets or two 200 gallon drop tanks 
under the wings, and the P.R. Mk. II, an unarmed photographic 
A Mk, XX is now known 


reconnaissance version of the Mk. I 
ns the Sea Hornet (see next column) 

All versions of the Hornet are fitted with two 2,080 h.p 
Rolls-Royce Merlin engines, the port engine a Merlin 130 (right 
hand rotation) and the starboard engine a Merlin 131 (left hand 
rotation) The handed airscrews are D.H. Hydromatie four 
bladers, 

The structure of the Hornet is mixed, the fuselage being all 
wood and the wings of wood and metal with an upper skin of 
plywood and a lower skin of light alloy on n framework of com 
posite wood and metal spars. 

DiwENSIONS.—Span 45 ft. (13.7 m.), Length 34 
Height (tail down and one airscrew blade vertical) l4 ft. 2 in 
(4.3 m.), Wing area 361 sq. ft. (33.5 sq. m.). 

17,600 Ibs. (7,990 kg.). 

Perrormaxve —Maximum speed over 470 m.p.h, (752 km.h.), Range 

(with long-range tanks) over 2,500 miles (4,000 kin), Ceiling over 

45.000 ft. (10,075 m.) 


THE D.H.103 SEA HORNET XX. 

The R.A.F. Hornet previously described has been adapted 
asa Naval Fighter. The principal modifications consist of folding 
wings, provision of arrester hook and fittings necessary to permit 
the aircraft to be accelerated at take-off either by accelerator or 


6 in, (10,5 m.), 


Loapep WEIGHT 


The D.H. Hornet Single-seat Twin-engined Fighter. 
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The D.H. Hornet Single-seat Fighter (two 


Rolls-Royce Merlin 130/131 engines.) 


The prototype Sea Hornet landing on an aircraft-carrier during its deck-landing trials. 


by rockets, ‘The wing folding is by hydraulic power so that the 
pilot may undertake this operation without outside assistance 
while taxying to and from the aircraft-carrier lifts. 

A prototype Sea Hornet has eompleted ‘successful deck 
landing trials and the type is now in production by the Heston 
Aircraft Co, Ltd, which company was responsible for 
all naval modifications to this aircraft, The Sea Hornet will be 
the first twin-engined single-seat fighter to go into naval service. 
DiwENSIONS.—Same as for Hornet 
Weiour LoADED.—18,250 Ibs, (8,285 kg.) 

PERFORMANCE, — Maximum speed over 450 m.p.h. (720 km.h.), Range 

(with long range tanks) over 2,000 miles (3,200 km.) 


THE D.H. 100 VAMPIRE. 


The Vampire is a single-seat twin-boom jet-propelled fighter 
monoplane with the pilot located in the nose of the central 
nacelle and the D.H. Goblin turbo-jet unit installed behind the 
pilot and exhausting between the booms and below tho tail. 
plane, "The air inlets are in the wing roots. 

The Vampire is all metal except for the forward portion of 
the nacelle housing the pilot’s pressurised cockpit, which is of 
wooden construction, Armament consists of four 20 m/m, 
cannon located in the underside of the nacelle and firing through 
ports beneath the nose, 


To test its suitability for deck landing and to obtain general 
information on the problems involved in operating jet-propelled 
aircraft in aircraft-carriers, a Vampire has been fitted with an 
arrester hook. Satisfactory deck-landing trials were completed 
in December, 1945 in H.M.S. Ocean 

Production of the Vampire airframe is being handled by the 
English Electric Co., Ltd. at Preston, while the power-unit is 
being produced by the de Havilland Engine Co., Ltd. 

Spon 40 ft, (12.2 in.), Length 30 ft. 8 in. (9.4 m.), Height 


DIMENSIONS. 


The D.H. Vampire Single-seat Jet-propelled Fighter (D.H. Goblin turbo-jet engine). 


The D.H. Vampire Single-seat Jet-propelled Fighter (D.H. Goblin turbo-jet engine) 


Lin, (2.4 m.), Wing area 266 sq. ft. (24.7 sq. m.) 
T LoADED.—8,000 Ibs, (3,032 kg 
PruronMANCE.—Maximum speed 540 m.p.h. (800 km.h.) Ceiling 
45,000-50,000 ft. (13.725-15,250 m 
THE D.H.98 MOSQUITO. 

Ihe Mosquito s originally conceived in 1938 as a small 
bomber which was to rely for its safety upon speed rather than 
ar vent and was to be built of wood for industrial economy 
and quickness of production, Capt. de Havilland then envisaged 
it as having two Rolls-Royce engines and a crew of two, Directly 
the war was declared the idea was submitted to the Air Ministry 
and after considerable discussion the D.H. Company was 
instructed to proceed with the design, aiming at a 1,500 mile 
range with a 1,000 Ib. bomb load and a performance in the 
fighter class 

The Mosquito prototype unarmed bomber first flew on 
November 25, 1940, eleven months fr the start of the design 

ork. The makers’ basic trials were completed in three months 
and the aircraft was handed over for R.A.F. trials on February 
19, 1941 Meanw a fighter version was also being 
developed and the growing importance of long-range photo 
graphic reconnaissance also called for an adapted form of the 
bomber version. The fighter prototype was first flown on 
May 15, 1941, and the photographic reconnaissance prototype 
followed on June 10, 1041 

In July, 1941, the first three Mosquitos were delivered to 
the R.A.F ind in that month a production scheme which 
included manufacture by the Canadian do Havilland plant 

is planned, Plans to manufacture the Mosquito in Australia 

ere negotiated nine months later 

Mosquito P.R. Mk. 1 Two Rolls-Royce Merlin 21 engines 

th t peed single-stage erchargers and D.H. Hydro 
mat tant-speed — nirsere Distinguishable by short 

nacelles which did not protrude aft of trailing-edge of 

The P.R. prototype W.4051 first flew on June 10, 1941 

rst operational sortie. by a Mosquito v a photographic 

ission by W.4055 on September 20, 1941, to Bordeaux, Brest 

nd La Pallicc th three vertical and one oblique 

umeras, Only te Span 54 ft. 2 in, (16.52 m.), Length 
40 ft. Oh in. (12:43 n wea 420 sq. ft. (39 sq. m 

Mosquito F. Mk. II. olls- Royce Merlin 21 or 23 enginos 
Fighter with armament of four 20 m/m. cannon and four ,303 in. 
Browning machine-gun: Prototype W.4052 first flew on May 

MI. The first home defence fighter squadron equipped 

h the Mk, II became fully operational in May, 1942. A day 

nd nig er adaptation, lacking certain equipment 
il to t fer r, went into action over the 
itinent of June, 194 The first Mosquito intruder 
€ eas (Multa) in December, 1942. Length 
T. Mk. II Two-seat Trainer Modified from 
II. Armament removed and dual control fitted. Length 

40 ft. OF in, (12.43 1 
Mosquito B. Mk. IV. Two Rolls-Royce Merlin 21 or 23 engines 
d mb First ten were nverted from Mk. I air. 
W.4050 first flew on November 25, 1040. 
r No armament, Fitted to carry four 
b.l Later production series, with lengthened engine 
l rried four 500 Ib. bon vith shortened vanes, First 
pe nal sorties made on May 31, 1942, on Cologne at various 
ghts and led to n new technique of low-level attack with 
bombs, usually fitted with Ll-second fuses. Technique 
the Summer of 1942. First 
bing of lin in daylight was by Mk. IV's on January 30, 
M43. Many Mk, IV's were converted to carry ono 4,000 lb. 
id e were fitted with strengthened wings to take 
0 gallon drop tank The Pathfinder ion of the Mk 
as an RAI ification with speci dar ipment 

nd was in service from 1942 

Mosquito P.R. Mk. IV. Unar raphic-E an 

nversion of the B. Mk, IV n for four camer 

« f bomb lond 

Mosquito B. Mk. V. T olls-Royee Merlin. 21 engine 
1 prototype development of the B. Mk. IV with the now “Stand 

| Wi t 0 n drop tanks or two 500 lb. 

bork Not produced in England but formed tho basis 

f the € lin B. M VII 

Mosquito F.B. Mk. VI. Rolls-R e Merlin 21, 23 or 25 er 

jeveloped from th Hoa Fighter-Bomber with th 

nt and accommodation for two 500 It 
} mb-bny, the front half being 

k Provision for two 50 gallon 

rop tanh ler the wing Total bomb 


load 2,000 lbs. In action in Europe early in 1943 and in Burma 
late in 1943. Provision was made in 1944 for carrying four 
rocket projectiles under each wing in place of tanks or wing 
bombs. Employed thus by Coastal Command, mainly against 
shipping, etc. Length 41 ft. 2 in. (12.55 m.) 

Mosquito P.R. Mk. VIII. The first high-altitude Mosquito. 
Converted from Mk. IV by fitting Merlin 61 engines with two 
speed two-stage superchargers and providing for two 50 gallon 
jettisonable wing tanks. Only five built 

Mosquito B. Mk. IX. Two Rolls-Royce Merlin 72 engines 
with two-speed two-stage superchargers. he first high-altitude 
Unarmed Bomber, Four 500 lb. bombs in fuselage and two 
500 Ib. bombs under wings. Extra tanks and two 
50 gallon drop tanks as alternative to bombs, All converted 
in 1944 to take one 4,000 Ib. bomb in fuselage with two 50 gallon 
drop tanks, 100 gallon drop tanks were substituted later in 
1944 subject to a weight limitation of 25,200 Ibs, (11,441 kg.) 
The first daylight raid on Germany by Mosquitos carrying 
4,000 Ib. bombs made on Duisberg by Mk. IX's on November 
29, 1044, Pathfinder version of the Mk. LX with special Rad: 
equipment was an R.A.F. conversion. Length 44 ft. 6 in. ( 
m.), Wing area 454 sq. ft. (42.2 sq. m.). Maximum spoed over 
400 m.p.h. (640 km.h.). Still-nir range over 1,500 miles (2,400 
36,000 ft. (10,080 m.) 


fuselage 


km.) Ceiling ovor 


TH BRITAIN 


E BRITISH EMPIRE: GREA 


The D.H. Mosquito B. IV Day Bomber. 


Mosquito P.R, Mk. IX. Photographic- Reconnnissanee version 
of the B. Mk. IX Range over 2,000 miles (3,600 km.). Used 
by R.A.F. and U.S. 8th Air Force for meteorological reconn- 
aissance over Europe before all major day and night bombing 
assaults. 

Mosquitos N.F. Mk. X. A proposed Fighter similar to the F 
Mk. II but fitted with Rolls-Royce Merlin 61 engines. Never 
built 

Mosquito F.B. Mk. XI. 
to the F.B. Mk. VI but fitted with Merlin 61 engines 
built 

Mosquito N.F. 


A proposed Fighter-Bomber similar 
Never 


Mk. XII. Two Rolls-Royce Merlin 21 or 23 
engines. A four-cannon Night Fighter developed from and 
similar to th Mk. IL but with special A.I. (Airborne Inter 
ception) Radar equipment in placo of the four machine-guns 
in the nose 


Mosquito N.F. Mk. XIII. 


Two Rolls-Royce Merlin 21 or 23 
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The D.H. Mosquito N.F. XII Night Fighter with A.I 


engines. A four-eannon Night Fighter, Replacement of 

N.F. Mk. XII Four machine-guns replaced. by Radar 
Mosquito N.F. Mk. XIV. proposed Fighter similar to the 

N.F. Mk. XIII but with Merlin 72 engines. Never built 
Mosquito N.F. Mk. XV. Two Rolls-Royce Merlin 73 or 77 


engines. A special high-altitude Fighter developed urgently 
lnys from the prototype P.R. Mk. VIIT with pre: 


in seven 


cabin, oxtended wing-tips, reduced fuel tankage, reducod armour 
and an armament of four .303 in. machine-guns in a blister 
under the fuselage. Only five built 

Mosquito B. Mk. XVI. Two Rolls-Royce Merlin 72 or 76 


(starboard) and 73 or 77 (port) engines, the port engine driving 
Development of the B. Mk. IX A 
cabin supercharger maintains cabin pressure 2 lb./ 
juivalent to about 10,000 ft 
Original bomb ionad 3,000 lbs. All converted in 
1944 to take one 4,000 Ib. bomb with two 50 gallon drop tanks or 
four 500 lb. bombs with two 100 gallon wing drop tanks. Maxi 


mum take-off weight 25,000 Ibs. (11,350 kg.). Length 44 ft 


a cabin supercharger 
Marshall 


sq. in. above outside atmosphere 


less altitude. 


6 in. (13.57 m.) 
Mosquito P.R. Mk. XVI. Photographie Reconnaissance 
version of the B. Mk. XVI An astro-dome is a distinguishing 


feature of this model 

Mosquito N.F. Mk. XVII. Two Rolls-Royce Mc 
engines. A Night Fighter version of the N.F. Mk 
American Radar apparatus 

Mosquito F.B. Mk. XVIII, Two Rolls-Royce Merlin 25 engines 
A development of the F.B. Mk. VI with the fuselage modified to 
take an adaptation of the 6-pounder (57 m/m.) anti-tank gun 
instead of the four 20 m/m. cannon, Crow and engines heavily 
Two 500 lb. bombs or eight rocket projectiles, or 
two 50 gallon or 100 gallon drop tanks, carried under wings. 
Used by Coastal Command, mainly against shipping, submarines, 


n 21 or 23 


XII but with 


armoured. 


etc. First into action on November 4, 1943. Length 40 ft 
94 in, (1243 m.). 
Mosquito N.F. Mk. XIX. Rolls-Royce Merlin ) engines. 


Night fighter developed from and similar to N.F, Mk, XIII but 
with Merlin 25 engines and ability to take either British or 
American Radar. 

Mosquito N.F. Mk. 30. Rolls-Royce Merlin 72 or 76 engines. 
Replacement of the N.F. Mk. XIX with high-altitude engines. 
No pressure cabin. Takes either British or American Radur 

Mosquito N.F. Mk. 31. Similar to the N.F. Mk. 30 but fitted 
with Packard Merlin 69 engines. Not proceeded with. 


Mk. VII Radar equipment in the nose. 


The D.H. Mosquito B. XVI with extended bomb-bay, 


Mosquito P.R. Mk. 32. 


with 


P.R. Mk 


operation 


XVI 


photographie equipment 
(See Sea Mosquito below) 


Mosquito Mk. 33. 


Mosquito P.R. Mk. 34. 


board) and 77 or 114 (port) engines, the port engine driving a 


cabin supercharger. 


— 


A 


extended 
No crew armour or fuel tank protection 


very 


Specially-lightened 


Rolls-Rc 


version of 
wing-tips for 


the 
high-altitude 
Reduced 


ce Merlin 76 or 113 (star 


long-range photographic-reconn 


A Canadjan-built Mosquito as supplied to the U.S. Army Air Forces under the designation F-8. 
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nissance development, of the Mk, XVI, witt 
expanded fuselage and two 200-gullon extern r 
Total tankuge: 1,267 Imp. gallons. Range in at ir nt 20,00 
ft. (0,100 m.) 3,000 miles (4,800 km 
Mosquito B. Mk. 35. High-altitude development t 
Mk. XVI with Rolls ce 113/114 p Bomb-1 
one 4,000-Ib. bomb when fitted with two 50-gallon wing 
or four 500-Ib. bombs with two 100-gallon wing tani 
Mosquito N.F. Mk. 36. A development of t F.M 


with two Rolls-Royce Merlin 113 engine 


CANADIAN PRODUCTION. 
Mosquito B. Mk. VII. Packard Merlin 31 ongir 
version of the Unarmed Bomber developed from the 

All rernained in Canada 
Mosquito B. Mk. XX. 
Designed. from B. Mk. V 
B, Mk. VII except fitted with Canadian-American eq 
First. Canadinn-built. Mosquitos delivered to. England. fle 


Packard Merlin 
drawings in Canada nr 


Greenland in August, 143, and went into action from an Eng 

W.A.F. base on November 29, 1043, in n raid on Berlin 
Mosquito F.B. Mk. 21.  Canadian-built  Fighter-Bombe 
na B. Mk. XX Ver 


corresponding to Mk. VI, but otherwise 
few built Superseded by the F.B. Mk. 26. 
Mosquito T. Mk. 22. Canadian-built dual 


ontrol Tr 


developed from the P.B, Mk. 21 and corresponding to the 1 
Mk. HT. Very fow built 

Mosquito B. Mk. 23. Packard Merlin 60 engines. High 
altitude unarmed Bomber development of the B, Mk. XX 
Not proceeded with 

Mosquito F.B. Mk. 24. High-ultitude Fighter-Bomber 


development of the F.B. Mk. 21 with Packard Merlin 69 eng 
Not. proceeded with, 

Mosquito B. Mk. 25. Canadian-built 
B. Mk. XX fitted with Packard Merlin 225 engines 
performance (18 Ib, boost) 


Mosquito F.B. Mk. 26. 


replacement of t 


of impr 


Fighter-Bomber developed from the 


F.B. Mk. VI but with Packard Merlin 225 engines and Canadian 
American equipment to replace Mk. 21. Armament: four 
303 in. machine-guns and four 20 m/m. cannon, Racks for 
eight 60 Ib. kets. 

Mosquito T. Mk. 27. Dunl-control Trainer development 


from the T vekard Merlin 225 engines 


Mk 


22 but with P. 
AUSTRALIAN PRODUCTION. 
Mosquito F.B. Mk. 40. First Australian-built 
A Fighter-Bomber based on the F.B. Mk. VI but fitted 
Packard Merlin 31 or 33 engines driving either Hamilton Standard 
or Australian-built D.H. Hydromatic airscrew First Australian 
built Mk. 40 flew nt Sydney on July 23, 1943. 


Mosquito P.R. Mk. 40. An photographic 
ion of tho F.B. Mk. 40 with two llon wing drop tank 


and extra fuel tankage in the British or American 
photographic equipment 

Mosquito F.B. Mk. 41. Similar to the F.B. Mk 
with Paekard Merlin 69 two-stage supercharged ei 
matic pilot 

Mosquito F.B. Mk. 42. 


Mosquitc 
vith 


unarmes 
100 


fuselage 


40 but fitted 
Auto 


Similar to the F.B. Mk. 40 but fitted 


with Packard Merlin 69 two-stage supercharged engines. 

In 1943, Mosquitos with civil markings were put on to «pecia 
air-line duties by British Airways. They maintained a sery 
to Stockholm over enemy-occupied territory, often ir 
of determined efforts at interception by Germ fighter 

The following general description apples to the ba 
Mosquito design, specifie details of accommodation, armament 
and equipment of the principal variants being wiven at the 
of the description 
Tvrr.—High-performánee: Milia ionoplur 
Wixos.—Mid-wing c r monoplane. One pi s 

slightly swept-back leading-edge and sharply tapered trathng-edye 

Centre portion of wing carries the ongino mountings and radinto 

All-wood structure comprising two laminated spru 

flanges and plywood webs, spruce T my h 

spanwise spruce stringers and a p in which in the ca 

the upper surface is double with the u tringers sandwiched 

between the two skins, A falso leading-edge, budt up of r 

rib formers and a D-skin, 18 attached to the front spar. The 

whole wing is screwed, glued and pinned and finally covered 
fabric over the plywood. Hydraulically-opernted slotted thai 

between ailerons and engine nacelle md. nacelle ind f M 

Slotted ailerons with controllable trim-tal 
Fusetace.—Oval-section all-wood structure jyg-built in two v 

halves, cach completely equipped before joini s bu 

heads built up of two plywood 


kins kept apart by spruce b 
carry the outer skin which is a sandwich of 

two layers of plywood. At the nt 
attached the balsa cor: 


f balsa woe 
© bulkh 


is replaced by n rin 


attachments are made to the skin u bakelite plug is in. 

the balsa, a plywood flange g the inner surface distr 

the load, The two halves of the fuselage are scarfed togethe 
with Veo notches reinforced by ply inserts above and below à 
an additional overlapping ply strip on the inside of the jon 
After assembly the whole fus is cov lw M 
doped. The underside of the fus is cut M 


the wing, which is attached to four massive 


lower portion of the cut-out section. being D 
Tart, Usir.—Cantilover monoplane. typ ire 

plywood-covered fixed surfaces and fabric-covered rudi 

olevators. Acrodynamically and statically-balaneed control 

faces. Automatic rudder bias by spring-loaded tel 

link to the trimming-tab. Controllable trim-tal 


Lanpine GEAR.— Retractable type, Each unit. cor 
legs incorporating rubber-in-compr 


botween them one large diameter whe The ` 
hydraulically into the tails of the engine nacelles 1 
closing tho apertures when tho wheels arc " 
wheel-brakes. — Dunlop-Marstrund non-shimmying 
wheol 
Power PrawT.—TPwo Rolls-Hoyce Merlin twelve-evli 
cooled engines on welded stoel-tube 
the wing spars, D.H, three " 
nirserews, Radiators hou 
inbourd of tho nacelles with the in 
the outlets controlled liy thy l 1 
iront spar, Each radiator is vided tluve parts. th 
ction forming the ail calor. al idat 1 


MPIRE; GREAT BRITAIN 


HE BRITISH 


\ APTE ANN TEM 
LITT \ I Im à Tusela; unl 
Ww n h "ow Viel carried am t 
i Vang. salle wh) in the fuselage betwee 
el AY Top galis wach): in eatline side 
x ml M the naeeflss, amd tuo (32 and H In 
v wand at eacli nacelle, otal normal fuel capacit 
1 Mon: The low inge versions of the Mosquito hay 
midit al tanks, ono im the fuselage and two mounted extern: 
ally the r wd of the nacelle These litter tanks 
V capacities and are jot nable 
A MN YATE (Fighter and Fighter-Bomber). Side-by ToT) 
r two in nose with pilot ou port Armoured bulk 
ul in solid nose and flat bullet-proof windsereen. Entrance to 
spit through door on arboard side 
\ MopatiON (Unarmed I bër and Photographic Reconn 
nec Accommodation v of two as for Fighter Trans 
rent nose with optically-flat. panel for homb-aimer, Vee wind 
rec two layers of glass hetween which passes constant 
low o ai ent misting nnd icing and spectacle-type 
ad of k-tyj Iur in Fighter Entrance to 
wh hateh in flo Supercl | and heated cabin 
\ k hter Four 0.303 in. Browning 
shead arn r bulkhead and four 
non in lower portion of fuselage and 
underside f nose In certam inarks 
juipment, oxygen, cahin heating, stowag 
hy it of favselage aft of ean 
\ENT AND Egtiruent (Unarmed Bomber).—No armament 
Internal bomb stowage iu and racks beneath outer wings. 
SSE parh Iga A 00 Ab: anD ACTAE E Tanta ai The D.H. Sea Mosquito prototype with wings folded. Special Radar equipment is installed in the nose. 
assing between, as well as an oxternal jet. for spraying de-icing 
tuid theroor Cut v installation in rear fuselage betwee bulk ^ 
heads 5 and 6, with remote trols from homb-aimer's position " 4 
ECRIRE re VEn rp coy 
Fighter. Bomb-bay equal to rear half of mber. Internal I T - 
for 1,000 Ib Racks under mg r two udditional 
Total bomb load 2,000 Ib 
\ \ EqcrewrNT (P hic-Recunnaissance),—No 
Comprehensive enn Mlation comprising both 
blique camera loctricnlly-operated and 
1 Fe vertical photograph: val bomb sights are used 
nd cameras controlled by abu For oblique photography 
pilot is responsible and sighting marks are provided on the side 
kpit canopy and on upper surface of port wing 
Dist Span 54 ft. 2 in. (16.52 m.), Length 44 ft 
ü ht (over rudder in flying position) 17 ft. 6 ir 
454 sq 13.2 " 
We wilable 
nvowrsce (Mk. XVI), —Maximum spoed over 400 m p.h. (640 
I t Range with 4.000 Ib. L 1,500 miles (2,400 km.) 
Hw P" t I nee Version over 2,000 mile 
THE D.H. SEA MOSQUITO. 
The Sea Mosquito is the naval nduptation of the R.A.I 
Mosquito fighter-bomber, this ver 1 being Mk. 33 in the 
Mosquito Series - 1 HESS 


For Naval use a number of modifications have been incorpor The D.H. 89A Dragon-Rapide Light Transport (two D.H. Gipsy-six engines). 


ated. These include folding win, arrester gear and a new 


oleo-pneumatic landing.gear in place of the standard rubber-in power Prasr--Two 200 hp DH. Gipsy-Six aircoulod in-line PerronaNce.—Maximum speed at sea level 157 m.p.h. (253 km.h.) 
sion gear which was prone to excessive rebound in landing engines on welded stoel mountings in front of lower wings. Anti Cruising speed 132 m.p.h. (212.5 km.h.), Take-off run 280 yds. 
on carrier decks and liable to cause the arrester hook to bounce freezing controllable induction manifolds. Rotax starters. 38 5 m.) Landing run 170 yds. (156 m.), Rate of climb at sen 
over the arrester wire gall. (173 litres) fuel tank in wing bohind each motor, also 3} gall lovel 867 ft./min. (265 m./min.), Time to 5,000 ft. (1,525 m.) 6.75 
The standard armament of the Sea Mosquito consists of four (16 litres) oil-tank cooled by scoops in slipstream mins., Coiling 16,700 ft. (5,100 m.), Ceiling with one engine stopped 
20 m/m. cannon. The bomb load may consist of two 900.]b. — ACCOMMODATION,— Enclosed cabin for pilot in extreme nose. Control and full load 3,100 ft. (045 m.), Range in still nir at cruising speed 
bomba inthe rear halfiofthe bomb.bás and € 00:1. Borat column with wheel. Parallel-motion rudder bar. Wheel to tail 550 miles (895 km.) 
` i OTAROROU RAM VQ ap BORIOS incidence gear. Brakes applied by lover, with differential steering THE D.H.89B DOMINIE 
inder the wings. Eight 60-Ib. rockets, four under each wing, by rudder bar. Main cabin, entered by door at back in port side, ar (uA . ; 
n also be carried. Crutches are fitted under the fuselage for monaures 13 ft. 6 in. long, 4 ft. 6 in. high and 4 ft. wido avorage The D.H.89A described above is largely used in the R.A.F. for 
one standard torpedo, Specialised naval Radar equipment i (4.lm. x Lam, x L2 m.). Arrangements of seats and freight communications and light service transport work, but a 
installed in the nos space to muit requiremonts. variation known as the D.H. 89B or Dorninie hus been produced 


The power-plant consists of two 1,635 h.p. Rolls-Royce Merlin. — DrstrNsroNs.—Span 48 ft. (14.03 m.), Length 34 ft. 6 in. (10.52 m.), — for the R.A.F. as a wireless and navigational trainer, with 
25 engines, each driving a D.H. Hydromatic four-blade constant Height 10 ft. 3 in. (3.3 m,), Wing area 336 sq. ft. (31.2 sq. m.) accommodation for four or five pupils and an instructor, 
Weionrs AND Loapinas.—Weight empty (including bonding and MI structural data for the Donume are as for the Drugo 


peed full-feathering airscrew 


V numer of R.A.F, Mosquitos were converted for Naval — te pins iru navigation, and pubem ligating; landing ehia Rapide previously described, and although the structure weigh 

traming pending the development of the Sea Mosquito, and with (71 kg.) Fuol (70 gulls.) 685 Ibs, (200 kg.), Oil 63 Ibs, (28 kg.), te tho same the all-up weight of the Dommie i5 3,830 Ibs, (2,636 
me of these nireraft satisfactory preliminary deck landing trials Balance for cabin furniture, wireless and pay load 1,452 Ibs, (659 KE) owing to an increase in loose equipment 

Further trials were later completed with the pro kg.), Disposable load 0 Ibs. (1,040 kg.), Maximum weight 5,650 As regards accommodation, the wh of the available floor 

tolype Sen Mosquito Iba. (2,520 kg.) space of the Dominie ts used us one cabin, which is fitted with 


ted take-off gear is being developed and will be 


production aireraft 
for the Mosquit 


Q0 Ibs. (10,210 ) 


vor Maximum speed about. 380 im p.h. (608 kin h). Range 


THE D.H.89A DRAGON-RAPIDE 

Type Twin-engined l'assenger or Wroight-carrier. 

Wis Equal-spun braced biplano, ‘Tapered wings. Aspect ratio 
11.7. Dihedral 3 deg. Wing section modified R.A.F, 34. Dupli 
ated lift and anti-lift bracing in plane of f 
wings, attached directly to top of fuselage, 


nt spars only. Upper 
nve two wooden spurs 


oden girder ribs ular drog-struts, internal wire bracing and 
fabric covering r wing-stubs, out to engines, have tubular 
raced from ends to top of fuse parallel struta 
liave wooden spars, woc ibular drag-struta 
e bracing and fubri g. Tapered nilorons 
ga, interconnoeted by in inside single 

plit trailing-edg 
F po structure with spruce longerons and struts 
plywood ering, except for floor which is clear of any 
le faired externally with fabric, Loads from 
tube ueross from uppor reur 
t and from lowor s by tubes athwart 
A l T In Tas e.braoed to f and 
elag idjustal r by k beneath front spar 
Fixed f nl 1 ele tor has horn-balance and 
lance f i i Enti ure of wood with fabric 


; le. Dunlog undor each 
I nk n cach side of 
f sh aced rigidly to 
r " Bend Tracking and 

r l Two D.H. 89B Dominie Wireless and Navigational Training biplanes (two D.H. Gipsyqueen III engines), 
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The D.H. Dominie Navigational Trainer. 


five forward-facing each having a wireless crate and 
small table, plus one folding seat for occasional us Phe cabin 
floor is fitted with aerial fairleads and winches and two windmill 
generators are provided 

or general description and specifications sec 
Rapide on the previous page. 


THE D.H.82A TIGER-MOTH II. 
TvrE.—Two-sent Primary Training biplane. 
Wrxas.—Equal-span singlo-bay biplane. Contro-section, incorporat 
ing the petrol tank, i$ carried the fuselage on N-struts in 
front of the front cockpit. Wings are staggored and swopt back, 


seats, 


the Dragon 


FAIREY. 
THE FAIREY AVIATION CO., LTD. 


Heap OFFICE : Hayes, MIDDLESEX. 
Works: Haves, MIDDLESEX ; 
HAMBLE, Hants 


TOCKPORT, CHESIURE; AND 


Chairman Sir Richard Fairey, M.B.E. F-R.Ae.S 
Directors: M. E. A. Wright, A.F.C., R.Ae,S. (Manag 
Director), C. H. Chichester Smith, D.S.C.. A.F.R.Ae.S. and ( 


C. Vinson, A.C.A 
Barlow, M.Inst.C. 
L. M. Hilton, D.F 

Established : 1916. 

The Fairey Aviation Co., Ltd. is well known as the producer 
of n wide variety of military aircraft. It has specialised on 
naval types for many years, although not to the exclusion of 
aircraft suitable for other purpose 

During 1944 the types of Fairey aircraft in operational us 
in the Royal Navy were the Swordfish, Albacore, Barracuda and 
Firefly The Swordfish, manufactured by Blackburn Aircraft, 
Ltd. since 1940, was withdrawn from production in mid-1944, 
although it still continues to be used for a variety of duties by 
the Royal Navy. The Albacore, the production of which by 
the parent company in 1940 was responsible for the transfer 
of Swordfish production to the Blackburn company, has been 
out of production since 1943, but it was still being used oper 
ationally as a land-based aircraft in 1044 


(Jomt Assistant Managing Directors), T. M 
M.LMech.E., F.R.Ae.S., W. Broadbent 
A.F.C A.F.R.Ae.S. and R. T. Onten 


The current production types aro the Barracuda and the 


The D.H. Tiger-Moth II Two-seat Primary Training Biplane (130 h.p. D.H. Gipsy-Major engine). 


giving maximum visibility and ease of egress from both cockpit 
Structure eonsista of two Ls spurs 
the whole covered with fabric. Lower enda of rear flying-wiros 
carried to tho front root fitting of tho lower wings. Ailerons on 
lower wings only 

FuskLAGE.— Rectangular steel-tube atructure, covered with fabric 


tion ribs, 


Tam, Unrr.—Monoplane type. Wooden framework, fabric covering 
balanced rudder, Elovators have adjustablo spring-loading device 
Lanpixa Gran—Split type Rubber-in-compression springing, 
low-pressure wheels. Twin long single-step duralumin floats may 
be fitted in place of land undercarriage, and skis may be Inter 
changed with tho wheels 


Pow rac PLAS [DENT 
inverted air-cooled engine. 
section, Extra 10-gallon 
cockpit. 

ACCOMMODATION.— Tandem open cockpita with complete dual control. 
Varied equipment may bo installed to auld the mechine to various 
training categories, 

DiMENSIONS.—Span 29 ft. 4 in. (8.95 m.), Chord 4 ft. 4$ in. (1.33 m,), 
Length (landplane) 23 ft. 11 in. (7,32 m.), Length (seaplane) 25 ft. 
5 in, (7.76 m.), Height (landplane) 8 ft. 94 in. (2.71 m.), Height 


DAL Gipsy Major Four cylinder: inh 
Fuel tank (19 Imp. gallons) in centre 
fuel tank may be installed in front 


Firefly. The Barracuda was produced under a Group production 
scheme in which the parent company, Blackburn Aircraft, Ltd 
and Boulton Paul Aircraft, Ltd. were the major units, and this 
aeroplane and the Firefly have been in extensive use in the 
Fleet Air Arm in Home waters and with the Eastern fleets. 
Both received their baptism of fire in an nttack on the German 
battleship Tirpitz in Alten Fjord in April, 1944, and both were 
reported in action in Far Eastern waters later in the year 


THE FAIREY FIREFLY. 


Tyre.—Two-seat Long-Range Naval. Reconnaissance Fighter 

Wixos.—Low-wing cantilever monoplane. One-piece centre-section 
back to rear spar fits into recess in underside of fuselage. Folding 
outer. sections have trailing-edge portions extending inwardly to 
tho fuselage centre-line. Wings, which are folded manually, 


we turned upward round rear spar universal hinges and swung 
backward to lio, trailing-edge down, along sides of fuselage. Wings 
are locked in flying position hydraulically. All-metal wing structure 
with stressed metal skin. Retractable Youngman aerofoil flaps 
beneath trailing-edge from uilerons to centre-line of fuselage 
Flaps may be swung down and set to give varying positions for 
take-off, cruising and landing. Hydraulic Trim-tab 
in port aileron 


operation 


Fuserace—Oval section metal somi-imonocoque structure with smooth 
metal skin. Complete engine unit bolts on to front bulkhead, 
and tubular tail wedge on to rear bulkhead 


Tai Uxir.—Cantilever monoplane type. Forwardly-placed tailplane 


The Fairey Firefly two-seat Nayal Reconnaissance Fighter (Rolls-Royce Griffon II engine), 


(seaplane) 10 ft. 4 in. (3.16 m.), Wing area 230 aq. ft. (22.2 sq. m.) 

Wrioirs (Landplano).— Weight empty 1,115 Ibs. (508 kg.), Pilot 160 
Ibs. (73 kg.), Passenger 160 Iba. (73 kg.), Fuel and oil 166 Ibs, 
(75 kg.), Weight loaded (Aerobatic C. of A.) 1,770 Ibs, (804 kg 
Maximum loaded weight (Normal C. of A.) 1,825 Iba. (820 kg. 

Wrionrs (Senplnne).—Weight empty (but including standard remov 
able equipment—not slots) 1,280 lbs. (581 kg.), Crew (2) 320 Ibs 
(146 kg.), Two parachutes and harness 46 lbs. (21 kg.), Fuel and 
oil 166 Iba. (75 kg.), Weight loaded (Aerobatic C. of A.) 1,650 Ibs 
(750 kg.), Maximum loaded weight (Normal C. of A.) 1,825 lbs 
(829 kg.) 

Perrormance (Landplane—Maximum loaded weight 1,825 Iba.) 
Maximum speed at sea level 109 m,p.h. (175 km.h.), Stalling speed 
43 m.p.h. (09 km.h.), Initial rate of climb 873 ft./min 
m.[min.), Climb to 5,000 ft. (1,525 m.) 9 mins., Climb to 10,000 ft 
(3,050 m.) 23.5 mins., Service Ceiling 13,600 ft. (4,150 m.) 

PrnrORMANCE (Seaplane—Maximum londed weight 1,825 lbs.) 
Maximum apeed at sea level 104 m.p.h. (107 lcm.h.), Cruising speed 
at 1,000 ft. (305 m.) 89 m.p.h. (143 km.h.), Stalling speed 41 
m p.h. (71 kin.h.), Initial rate of climb 063 ft./min. (202 m./min 
Time to 5,000 ft. (1,526 m.) 9 mins., Time to 10,000 ft. (3,048 m 
24.5 mins., Absolute ceiling 15,500 ft. (4,730 m.), Range 285 miles 
(458 km.) 


The Fairey Firefly Two-seat Naval Fighter. 


All-metal structure with metal-covered fin, tailplane and elevate 
and fabric-covered rudder. Trim-tabs in all movable 


surfa: 


LaNDING GEAR.— Retractable type 
struts, hinged at the extremities of the centre-sec 
retract inwardly into wells in the underside of the contro- 
between the spars, fairing plates on the oleo legs and hinged d 
wnder the centre-seotion closing tho apertures when the gear 
raised. Fully-retractable tail-wheel. Hydraulic operation wi 
emergency hydraulic hand pump. Retractable deck 
hook under rear fuselage. Catapult points in fuselage are retrac 
able at the front station and removable at the rear 


-Ono 2,000 hyp, Roll 
Veo liquid-cooled engine driving 
speod nirserew 

pilot's. cock 
section, Oi 


Wheels and oleo shock-absorbe 
spar 


tion fron 


arm 


Power PLANT Royce Griffon IL twelve-cylinder 
a Rowl three-blade « 
Main self-sealing fuel tank in fuselage 
it. Auxiliary fuel tanka in leading 
tank in centre-section 


ACCOMMODATION.— Pilot's cockpit over leading-edge of w 


118 


THE BRITISH EMPIRE: GRE 


Observer/radio-operatar/navigator aft of trailing-edge of wing 
Slid nable canopies over both cockpits. 
Manes, Pour 20 mjn, British Hispano cannon, two in the lend 
vision for rocket projectile g 
Dive NS hin), Length 37 ft. 7 in. (1.4 m 
Height d 
W HTS AN 


Firefly N.F. Mk. Il. Rolls-Royce Griffon engine driving 
Rotol three-blade airscrew Night-tighter version of the Mk, I 
Fitted with special Radar and flame-damping exhausts. Not 
built in quantity 

Firefly F.R. Mk. IV and N.F. Mk. IV. Rolls-Royce Griffon 74 
engine driving a Rotol four-blade airscrew Principal external 
change is the transference of the coolant radiator from under 
the nose leading-edge extensions of the centre-section, The 

have also been slightly reduced in span and have square 
I Armament is the same as for the Mk, I. Can also carry à 
maximum of eight pairs of rocket projectiles or two 1,000-Ib. 
bombs under the wings, Full radio and radar equipment 
Provision for assisted take-off either by accelerator or rockets 
Production expected to begin early in 1946. 


i 


DIMENSIONS. —Span 41 ft, 2 in. (12.55 m.), Length 37 ft. 11 in, (11.56 
m.), Hoght 14 ft. 4 in. (4.37 m.), Wing area 330 nq. ft. (30.65 sq. im.) 
Wrtowr LoApED.— 13,200 lbs. (6,000 kg.) 
l'ERFORMANCE.— Maximum speed 386 m.p.h. (618 km.h.) at. 14,000 ft The Fairey Firefly IV Two-seat Naval Reconnaissance Fighter (Rolls-Royce Griffon 74 engine). 
) m.), Climb to 20,000 ft. (6,100 m.) 10.5 mins., Normal range 
40 miles (1,185 km.) at 220 m.p.h. (352 km.h.), Maximum range 
(with auxiliary drop tanks) 1,070 miles (1,720 km.) r 
THE FAIREY BARRACUDA. \ 
The Barracuda was the first monoplane torpedo-bomber 
to go into service in the Royal Navy. The original prototype 


igned and built with the Ils-Royce Vulture 24-cylinder 
X-type engine. When it was decided to discontinue production 
of the Vulture the Barracuda was redesigned to embody the 


Merlin, an engine with many entirely different characteristics 
The delay this caused was responsible for retarding the initial 
production programme. The Merlin-engined prototype first 
flew early in 1941 and the first deck landing with this aeroplane 


took place on May 18, 1941, The production Barracuda r 
k landing on September 9, 1942 

otype Barracuda had an unbraced tailplane in-line 
with the top of the fuselage but in the production Barracuda I 
the > was raised to its present position near the top of 
the fin clear of air disturbed by the wing flap ie Mark I 
th a Rolls-Royce Merlin 30 engine and a three 
stol airscrew The Barracuda HH, deseribed hereafter 
has the Merlin 32 engine and Rotol four-bladed. nirserew 

The Barracuda was first reported in action on April 3, 1944 
in a successful bombing attack on the German battleship T'irpitz 
in a Norwegian fjord, although it had been in service in the 
Fleet Air Arm for over a year previously. It was in action against The Fairey Barracuda II Torpedo-Bomber (Rolls-Royce Merlin 32 engine), 
the Japanese for the first time in an attack on enemy installations 
at Sabang, in the island of Sumatra, on April 19, 1944 


The Falrey Barracuda Ill Torpedo-Bomber (Rolls-Royce Merlin 32 engine). 


Tall lind The Fairey Barracuda V Torpedo-Bomber (Rolls-Royce Griffon VII engine), 
ng Flaps ha 
" il 1 User raced inonoplis Vailpla in tho sides of the fuselage anid the oleo shac ga nud 
à I he renr XE fin and. braced to the fy by n sing) wheel stow away in the leading-edge of the of the 
p ' with flaps, f All-metal framowork with fin. and rudder covered with Alclad front spars, Operation hy hydraulic jack loeated neross floor of 
t at the fusehyge for folding, Re heot and the elevators and rudder with fabric. "'rimi-tabs. in fuselage between landing gear units Hydraulic wheel -brake 
hol i tips vlevators and rudder ting tailwheel, Deckarrester hook lies flush in tl 
) IL metal tur h flush riveted sinooth metal LaxprsG Gear. Retractable type. Cantilever oleu legs hell nt t f tho fuselage ahead of the tuilewheel, Catapult spool 
! r i rk of th »kpit anil r n tor ] ME ende of horizontal Erinniili i One Rolls Royee Morin 32 twehevylinder Ver 
fuselage are of stee € ‘ ler is a metal mono are hinged 1 bottom edges of the Feel | engine d & Rotol four-hlade constant-speed 
the horizontal members of ench L-unit hinge up t n recesse Self-scnlin in centre-section. between spa 
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ACCOMMODATION 


Crow of three in tindem cockpits miler a contin 
nons transparent hooding. T shend of the loading edge of the 
wing with sliding cockpit enn Ohbserver/navigator and. ren 
gunner/ridio operator over centre and trailinir-edge wit respe 
ively, with hinged p of hooding whirl ean | f 
form windshield r amd radio o r have 
positions within the Fuselage, the navit \ ! 
beneath. the wings for downward visior 

ARMAMENT AND EoripskNT - Two JOI ni Viekers K gas operate 
Machine ans on Fairey flexible mom à " f 
One 18 n. torpedo carried externally on erutehes unmlor vlog 
Rombs carried under (he. wing Alternatively. depth-charg 
or sen mines ean be carried, For hombingup, racks ave fitted to 
the bombs on ground or vnd. complete n«semhlies nm hoisted 
wp to the wings where the racks are elipped into position. Dingh 
And reseno equipment carried in fuselage 

Dinenstons,—Span 49 ft. 2 in, (15 m). Width folded 18 ft 
(5,56 m.), Length 40 ft. 6 m. (12.990). Height 15 ft, in. (47 
Wing aren 367 sq. ft. (34.1 «qm 

WEIGHTS AND PERFORMANCE.--N6 antn availubt 


Barracuda T.R, Mk. Ill. Rolls 
Similar to the Mk. 11 but is fitted with ASV Mk 


Merlin 32 er 
10 Radar 


pup 
ment in a bulge beneath the rear fuselage 

Barracuda T.R. Mk. V. Rolls-Royce Griffon VIL engine 
driving a Rotol four-blade airserew, "Improved version of the 
Mk. IL with greater range and increased speed over à much 
greater height range. Wings of 4 ft, greater span with squared 


tips and increased internal fuel eaparity 
dorsal fin, Generally strengthened 
margin of safety in pull-out 
completely re-engineered 


Larger rudder and 
structure to give greater 
Electrical system 
Radar equipment carried in a quickly 


from dives. 


removable unit im one wing. Crew consists of a pilot and an 

observer/telegraphist, the latter carrying out the duties of 

navigator and radio-operator. Armament consists of one 

forward-firing .30-in. machine-gun. No reararmament, Carries 

one 18-in. torpedo or a bomb, depth-charge or mine lond up to 
2,000 Ibs 

Di loss t. 2 m. (10:21 m, Length 40 ft, 3 in, (12.27 

Height 13 fr, 3 in. (4.05 m), Wang aren 423 sq. ft. (39.5 sq. m.) 

T 400 Ibs, (7,430 ke 

nnm ph. (422 km.h.) nt 11,000 

m.) 2} minsa Normal range 

254 km.h), Maximum range 


s (1,020 km.) 


THE FAIREY SWORDFISH. 

Tho Swordfish was originally designed to meet Air Ministry 
specification $.38/34 and the prototype first flew in 1934 
Already approaching peacetime obsolescence in 1939, the Sword 
fish proved to be one of the most versatile aeroplanes under 
the rigours of modern warfare. 

Onginally intended to fulfil the requirements of a 
borne torpedo-spotter-reconnaissance type, it has 
torpedo-bomber with the Fleet, as an 


carrier 


ery 


Won 
and 


anti-submarine 


A Fairey Battle fitted with the Fairey P-24 engine and Falrey contra-rotating alrscrews. 


convoy protection weapon from escort carriers, as n shore-based 
mine-layer, ar a rocket projectile. aircraft | night-flying 
flare-dropper, as a trainer and general utility aeroplane through- 
out five venrs of war, In the. Norwegian and Lowlands cam- 


paigns, at Oran, in the naval battle at Taranto, where two 
Swordfish squadrons crippled the Ttalian Fleet for negligible 
losses, in the enmpnigns in Greece, Cret Syrin and North 


Afrien from Mersa Matrih to Benghazi, in th 
at Malta, Madagascar, in the trapping and destruction of the 
German battleship Bismarck, in the Battle of the Atlantic, the 
Swordfish has figured in one or of its many rôles. As an 
indication of its sen striking power, during one period of the 
enemy's attempt to eliminate Malta as a vital factor in tho fight 
ing in North African and the Mediterranean, Swordfish based 
on the belenguored island sank an average of 50,000 tons of 
enemy shipping per month, 98,000 tons in the peak month 

Production of the Swordfish was transferred from the parent 
company to Blackburn Aircraft, Ltd. in 1940, by 
manufactured under n Group scheme comprising: four 
1 units hundreds: of and minor 
contractors, Last of the fully-operational biplines, the Swordfish 
was taken ont of production in mid-1944 


Battle of Matapan, 


more 


whom it was 


major 


oduetion ind 


major sub- 


Swordfish I. 
Torpedo-Bomber. 

Swordfish II. Similar to the Mk 
1 but fitted with Rocket Projectile gear under the lower wings. 

Swordfish WI. Bristol Pegasus 30 engine 
Torpedo gear replaced by ASV Mk. 10 Radar equipment mounted 
under the forward fuselage. Rear cockpit enclosed 


Bristol Pegasus III or 30 engine, Three-seat 


Bristol Pegasus 30 engine 


lwo-seater. 


A Blackburn-built Fairey Swordfish with Rocket 


Projectile 


equipment (Bristol Pegasus 30 engine). 


The 


Fairey Spearfish Torpedo-Dive- Bomber-Reconnaissance 


Monoplane (Bristol Centaurus 47 engine), 


Swordfish IV. Bristol Pegasus 30 engine 
All cockpits enclosed, Intended for use 
ceeded with 


T'hree-seat Trainer 
in Canada. Not pr 


Tyre. —Two/throee-sent Torpeda-Bomber-Reconnaisaance biplane 

Winos.—Two-bay unequal.span staggered biplane. Upper centre. 
ection carried on pyramid structure, lower centro-section stubs 
braced’ to upper fuselage longerons by inverted Vee stry 


Extremities of centre-sections interconnected by pnirs of interplane 
struts, Ono set of struts to each outer set of wings, which are 
arranged to fold. Wing structure conaista of two built-up steel 
strip spars, steol drag-struts, and duralumin riba, the whole covered 
with fabric. Duralumin-framed ailerons, with fabric covering 
Hoisting sling incorporated in upper centre-section. Ailerons on 
all four wings. Winga fold round rear spar hinge 

Fuseracr.—Rectangular steel-tube structure, faired to an o 
section and covered forward with quickly-detachable metal pan 
and aft with fabric, Large inspection panels in after covering 


1 
s 


Taw Unir Monoplane type. Steel and duralumin framework, with 
fabric covering 
Laxpino Grar,—Divided type, Each unit consists of an oleo 


shock-absorber leg, the upper end of which is anchored to the 
extremity of the front spar of the lower centro-section, with the 
lower end hinged to the fuselage by axle and forwardly-inclined 


radius-rod. Medium-pressure wheels and pneumatic brakes 
Wheel chassis is interchangeable with twin single-step all-metal 
flouts 

Power P One Bristol Pegasus 30 nine-cylinder radial ni 
cooled engine rated at 760 hp. at 4,750 ft. (1,450 m 
ring cowling, with leading-edge exhaust-colleetor. Main fu 
in centre-section. Gravity tank in top of fuselage. Fairey metal 


ACCOMMODATION 


Pilot's cockpit aft of wings, with large gunner 
observe 


cockpit immediately behind. For spotting or recon: 
naissanco crow of three carried, for torpedo work crow of two 
only, Full range of equipment and instruments for Fleet Air 
Arm duties. Cutapulting points and deck arrester gear. 


AnamesT— Ono 0.303 in. Vickers gun in top deck of fuselage and 
firing through wirscrew and one 0.303 in. Lewis gun on Fairey 
high-speed gun-mounting at back of rear cockpit. Torped 
crutches beneath fusel Bomb racks beneath fuseluge and 
lower wing. Rocket projectile racks beneath wir One torped 
ea mine, bombs up to a maximum weight of 1,500 Ibs. (680 kg 
or eight 00 Ib 2 kg.) H.E. c Ib. (11.4 kg.) armour piercin 
rocket projectiles may be carried 

DistENSIONS,—Span 45 ft. 6 in. (13,87 m.), Width folded 17 ft. 3 in 
(5.20 m), Length (landplane) 35 ft. 8 in. (10.9 m.), Length (seaplar 
40 ft. 0 in. (12.3 m ). Height (landplane) 12 ft. 4 in. (3.75 m.), Height 


(seaplane) 14 ft. 7 in. (4.45 m.) 

Wetants (landplane).— Weight empty 4,7 
load (torpedo-bomber) 2,810 Ibs, (1 
(reconnaissance) 2,060 Tbs. (935 kg.), 
bomber) 7,510 Ibs. (3,410 kg), Weight 
6,750 Ibs, (3,005 kg.) 

Wetonrs (seaplane) 
loud as landplane. 
(3,082 kg.), We 

PERFORMANCE 
mph. ( 
naissance 


Di 


0 Ibs. (2,134 kg.) 
76 Kg), Dispe 
Weight. loaded 
loaded (r 


(torp 
onnaissance 


ht empty 5,300 Ibs. (2,406 kg.), Dispos: 
eight loaded (torpedo-bomber) 8,110 I 
ht loaded (reconnaissance) 7,360 Iba. (3,541 kg 


xed (torpedo-bomber) 138 


(landplane).—Maximum 
).6 km.h.) at 5,000 ft. (1.52 
144 m.p.b. (230.4 km h.) at 
PERFORMANCE 

mph, (204.8 
(reconnaissance) 134 m.p.h 


1.), Maximum speed (recon 
5,000 ft. (1 


aplano) 


Maximum wl (torpedo-bo 
kinh.) at 


5,000 ft. (1.525 m.). Maximi 
(214.4 km.h.) at 5,000 ft 


THE FAIREY BATTLE. 


The illustration above shows a Fairey Battle fitted with the 
Fairey P.24 engino and tho Fairey electrically-operated contra. 
rotating constant-speed airscrews, the first airscrews of this type 
to be flight-tested in Great Britain. This installation 
flying successfully six years ago and between June 13, 1939, 
and December 5, 1941, it put in about 86 flying hours at the 
hands of the lato Flt. Lieut. Christopher Staniland, Mr. F. H 
Dixon, the company's present chief test pilot, and a number of 
R.A.F. pilots. It was then shipped to the United $ 
America 


was 


THE FAIREY SPEARFISH. 

Phe Spearfish two-seat Torpedo-Dive Bomber-Reconnaissanc 
Monoplane was designed to Specification 0.35/43 and fulfils a 
role similar to that of the Barracuda, It is a mid-wing monoplar 
of all-metal construction and is fitted with a 2,585 h.p, Bris 
Centaurus 57 two-row radial air-cooled engine driving 
five-blade constant-speed airscrew. Ultimately it 
to fit a five-blade reversible-pitch braking airserew to sery 
a dive brake 


(Rc 
is propos 


A crew of two is carried, The pilot's cockpit with hydrau 
ically-operated canopy is over the leading-edge and the observe 
cockpit over the trailing-edge of the wing 


Armament consists of two fixed forward-firing J0-in, machi 
guns operated by the pilot and two similar guns in à. Nash & 
Thomson power: perated turret aft. The bomb-bay beneat! 
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wings M mimodate a standard. 18-in. torpedo or bombs iion for assisted take-off by accelerator or rockets. Full radio — Venronwance Maximum speed 301 i ph. (482 kinh 


1 es up to a maximum of 2,000 Tbs and Radar equipment is carried ft. (4.880 im.). Climb to 15000 ft. (4.575 4 ) Mange: fint 
i ti ble flaps are fitted. The wide Oimenstoxs.-Span 00 ft. (18.3 mi), Le 45 ft. 4 dns (1.8 in.) miles (1,440 I at M06 nmi ph. CH Kind 
k la ear retracts outwardly into tho outer wing Height 10 ft, 6 in. (3 m), Wing area 800 sq. ft. (49,2 aq. m 


ns, which are of the power-folding type. There is prov Wertaut Lorpen. —24.000 Db. (10,000 kg 


FOLLAND. 

FOLLAND AIRCRAFT, LTD 

Heap Orrick AND Works: HAMBLE, SOUTHAMPTON 
rman: A, P, Good 
ctor H. P, Folland, M.B.E,, F.R.Ae.S., M.LAe.E., 
FRSA. FILAS. (Managing), T. Gilbertson (General Manager), 
C. L. Hull, E. L, Granville, M.P., and E. N. Egan (Secretary). 
Engineer and Technical Director; H., E. Preston, 


Chief Designer: S. H. Evans, F.R.Ae.S., B.Sc. A.F.LAeS 
s Company was originally formed as British Marine Air 
Ltd. in February, 1936, primarily to construct civil flying 


May, 1937, a complete re-organization took place. The 
any obtained the services of Mr. H. P. Folland as Managing 
rector and the name 


the company was changed to Folland 
\ireraft, Ltd, Mr. Folland who had previously served as 


Chief Dx f the Gloster Aircraft Co., Ltd., was responsible 
fora | Vf successful fighter aircraft, as well as the series 
f Gloster racing aircraft and Schneider Trophy  seaplanes. 


The Company has extensive works at Hamble, on Southampton 


Water. During the war it was almost entirely engaged on sub: 
ntract work, but certain original design work as in hand 
One of the company's designs is briefly described below 


THE FOLLAND 43/37. 


The Folland 43/37 Engine-test Monoplane fitted with Napier-Sabre liquid-cooled power-unit, 
The 43/37 has been designed for flight-testing large aero- 


gines. It has accommodation for a pilot and two observers is of mixed construction with a semi-monocoque light alloy Dimensions.—Span 58 ft. (17.7 m.), Length 43 ft. 4 in, (13.2 m.) 
in a roomy cabin fitted with all necessary instrumenta for observ- fuselage and a plywood-covered wing. Landing flaps and Height. 16 ft. 3 in. (4.95 m.), Wing nrea 588 sq. ft ) 
ing complete engine performance details in flight. The machine automatic wing-tip slats are fitted Wetonr Loapen.—16,000 Ibs. (7,265 kg.) 


GENERAL AIRCRAFT. 
GENERAL AIRCRAFT LTD. 


Heap Orricr, WORKS AND AERODROME: THE LONDON 
AIR Park, FELTHAM, MIDDLESEX 


Chairman: Sir Maurice Bonham-Carter, K.C.B., K.C.V.O. 


Directors: J. M guson, F.C.A., C. F. Lumb, Sir William 
Stephenson, M.C., D.F.C. and L. G. Reid (Managing). 


F. Crocombe, B.Sc., A.C.C 


Chief Designer 
F.R.Ae.S. 


There are three wartime products of General Aircraft Limited, 


, DIC 


f which partieulars may now be described. These are the 
Hotspur eight-seat military glider, which later became the 
tandard glider trainer of Airborne Forces, the Hamilcar heavy 
glider, which was designed to carry wheeled and tracked armoured 


chicles and other heavy or bulky military equipment, and the 
Fleet Shadower, an experimental aeroplane which was designed 
to meet Admiralty requirements for a carrier-borne aircraft 
capable of shadowing enemy fleets at night 

Production of the Hamilcar, which played an important 


purt in two airborne invasions of Europe, was handled entirely 
by Birmingham Railway Carriage and Wagon Co., Ltd The G.A.L. Hamilcar Tank or Vehicle-carrying Glider. 
In addition t activities General Aircraft, Ltd., has been 
engaged on tant experimental contracts and sub-con mtor secti Structure comprises two box spars with laminated enn be adjusted to suit tracks of different vehicles. Central loud 
Lracting work r the Ministry of Aircraft Production booms and. ply 1 built-up former ribs and a plywood anchorage point on keel beam Exhaust extractors in si vf 
skin covered with fabric, Attachment of outer wings to centre fuselage to permit. vehicles to start up their engines before Inning 
THE G.A.L. HAMILCAR. section by two fore-and-aft pin-joints per spar, Pneumatieally. — DIMENSIONS.—Span 110 ft. (33.5 m.) gth 68 f 7 m.), Height 
The Hamilear was originally designed to carry the Tetrarch operated slotted flaps between nilorona and fuselage. Flaps ure (tail down) 20 ft. 3 in, (6.2 m.), Wing area 1,6 «q. ft. (154 sq 
: All wood with single box «par, diaphragm ribs and plywood skin m.) 
or two Universal carriers. Later, however, it was Dynamically-balanced slotted ailerons havo single-spar, former — Wironrs— Weight empty. 18,400 Ibs, (8,350 kg.), Military load 17,000 
lupted for the carriage of a great variety of military loads, ribs, plywood leading-edge and fabrie covering. 'I tab in lbs. (7 Weight loaded 36,000 Ths, (10,330 kg.) Wing 
for which its spacious cabin and load capacity of eight long tarhoürd aileron loading lba. /sq. ft. (109.2 kg./sq 
particularly suitable. The Hamilcar was towed  FuseLaoe —Rectangular all-wood aomi-monocoque structure in two PERFORMANCE (at sea lovol)—Maximum towing speed 150 m.p.l 
Lancaster or Stirling four-engined bombers. nain sootions which may be separated for transport purposes 240 km h.), Maximum c d 187 m.p.h. (300 kimn.h.), Stalling 
Tyr k or velicle carrying glider Structure consists of a series of vertical square frames, four corner speed. 65 m.p.h. (105 k 
antil monoplane. Wing section RAF 24 longerona and a fabric-covered plywood skin supported by inter 
Tad UE ee TC Da a then GM twa Tape CRM Minden. "Que ev Demos seinforcel by. Mabotenaile THE G. A. HAMILCAR X. 
teol gusset plates at their bottom corners transmit lift loads from Tho Hamilcar X is in effect the Hamilcar 1 Glider strengthened 
centro-sec jars to the fuselage and a keel beam between the at appropriate points for the installation of two 965 h.p. Bristol 
suspension frames acts as the main load anchorage. The nos) Mercury 31 engine The external appearance excepting fc 
of the fuselage is hinged to open to starboard for londing. In the — tho mounting of these engines and a minor difference in the af 
roof of the forward portion of the fuselage hend of the rear contro- plication of tho telescopic oleo-pneumatic struts of the main 
f ction apor ia the flight compartment woll. This ia a separate — qr derearriage is exactly the same as tho ordinary glider version 
built-up unit supported on three transverse Lensane d is com n ES VL MENÉ CAA’ OM Pepe R ae 
| pleted by a transparent canopy which stands proud of the fuselage no span, length, heig n ibie capacity of the cabin ar 
“I eking. The rear fusolnge terminates in two heavy frames which lentienl (see p. 3 : 
apport the fin and tailplane and the tatlwheol The square-section fuse ‘ an unobstructed hold 
Tai Unit.—Cantilover monoplane type, Fin and tailplane are of internal dimensions sufficient to accommodate a large variety 
two-spar struc with a plywood skin, Blevatora and rudder of heavy military freight from a 7]-ton tank or two Bren gun 
Bro wontsframmt and. Sahe A. Trims EC wriers to u 17-pounder anti-tank gun with its towing vehicle 
N Berens aiai dane of two Voos nnd engineering equipment loads such as Bulldozers, serapers 
FO erect e tho: Inkar Casal oe Ji Mb ob-pnen- and tractors and Bailey. bridge equipment 
tia shook ber leg hinged to the eon wtion front: spa Single point towing 18 used in the Hamilear. X as against bi 
Voes nre built up of two stainless steel boxes, thy rearmost  fureated towing in the case of the Hamilcar 1 
ee aa acting as tho axle beam, All anchorages aro in the form of univ The Hamilcar X is capable of solo flight as a normal twin 
ersal ball-joints, For low and unloading th hold the engined aireraft up to a weight of 32,500 Ibs. (14,760 kg 
gireasuro A: SN AUC RIGA HATCH AUN De Hina Periit the disposable load in this condition being 6,990 Ibs. (3 
mireraft. to sink under its weight on to ash minteid on 


In solo flight at full load after release from the tug air 


rubber blo ine i6 lower Ir Dif i 

hive me € vente ^ landinjg-genr without. sh 4 rate of descent is 150 ft/min, (46 m./min.) 

nay he jettixoned in Might when ski handing have DINENSIONS.—Süm« Hamilcar 1 

Fully-castoring tail -wlieel, W toners —W 28,610 lbs. (11,580 kg.) Mihtary Loud 


AccowsopATION.— Flight. compartment: in upper m of. forward 17,500 Ihs, (7,950 


fe ici fuselage seating two in tandem with dial conte Bullot-prout kg.), Maxin 
[257] | Y windshield behind second pilot- Accesa to compart 


Normal loaded weight 45,500 lbs. (20,660 
aded weight 47,000 lbs, (21,340 k 
500 1l 14,760 kg. all 
kan hi.), Cruisir 


id armour PERFORMANCE mreralt at 


ient by ladder on innor starboard side of fuselage, through hatch ). Maximum speed. 145 mph 


Main f 


ht 


n roof and along walkwa p of hi), € 13,000 Ft, (3,970 m 
mpartinont 25 ft. 6 in. (7.7 yl (244 m.) wide and — 1 " full load using a Halifax HI a 
» ft. (2.8 v gh. A variety of military equipme v by 130 n (240 km.h.), Take-off distance to 50 ft 
àr to n maximum of 17,500 950 kg.) Nos of 1 n.- 1,600 m.) a ing to allup 
Dm f tarhonrid for onding Able-operated push-rod lictated by rango requirements. Rato of climb at 
waon pens the noso either manually, or automatically as a 730 Ft. min. (133 m,/min. m./min,) à i 
The G.A.L. Hamilcar Heavy Transport Glider, shiela driv forward. — Volicle: raik ( bettoni of fuselage 


ALL THE WORLD'S AEROPLANES 


The General Aircraft Hamilcar X powered Glider (two Bristol Mercury 31 engines 


The General Aircraft Hamilcar X powered Glider, 


Laxpina GEAR.— Two independent units each compri n single 
cantilever shock-strat incorporating rubbor-in compression 
springing and a pair of wheels. Umts may be jettisoned for landing 


on rough ground. Long contral 
ACCOMNODATION.— Pilotage compartm 
and full dual control. Cal 
modate six fully-armed t 


id mounted on rubber blocks 
it in nose with tandem seating 
fore and aft, of wing structuro accom 
ops, Access to pilot's compartment 


by hinged canopy forward cabin by door on starboard side 
and to rear cabin by door on port side The General Aircraft Experimental Twin-Hotspur Troop-transport Glider 
Dimensions. —Span 45 ft. 107 in. (14 m.), Length 39 ft. 8] in. (12.1 m.), 
Height 10 ft, 10 in. (33 m.), Gross wing aron 272 sq. f ?ü l 
aq. m.) : aie isa dese 6 „peod and a long duration. Flight at a cruising speed of under — Laxprwo Gran.—Fixed trievele typo. Main wheels mounted 
WEIGHTS.—Weight empty 1,755 Ibs. (797 kg). Weight loaded 3,635 40 knots (46 m.p.h.) was obtained by slipstream action on lower wing extremiti ugenini: Nete i LM d 
Ibs. (1,650 kg wing flaps spread over n wide area of the main wing by the Din hart ag a A ce el mnnected 
PERFORMANCE (at sea level) —Maximum towing speed 150 m.p.h. — four-engined installation. Overall dimensions were restricted powe Dee Y our 130 lope Pob Niagara V n:evlind 
(240 km.h.), Maximum diving speed 170 m.p.h. (273 km.h.), Stalling — for shipbonrd stowage and the wings were made to fold "adis alntooled. geared cnalncd driving twashluda: feidipi 
speed (flaps down) 54 m.p.h. (87 km.h.) I'vrE.— Four-engined carricr-based Flect Shadower wooden sitecrowa, Alaia Cael tonteavin fusetage witha hydraul 
Winas.—Sesquiplane wing arrangement with the upper wing braced motor-driven fuel;pump sombindtion for engine feed, Oil. tant 
THE G.A.L. HOTSPUR. by singlo forwardly-inclinod struts running from the fuselage V vitre 
P o the inboard engine nacelle. Lower wing approximately ono Learn : — i 
Lhe original Hotspur I glider was intended for use as a small tonti aet usce! Lower wing approximately ono — AccowopATIoN.— Crew of three, comprising pilot in enclosed c 
¿roop transport and had a wing span of 61 ft. 6 in. (18.75 m.) spars of compressed wood and plywood, spruce and. plywood. ribs Forbes Ate iir pau pel do Not noas A 
l'he Hotspur 1I and III with a reduced span were the standard and an overall covering of plywood. Upper wing fitted with slotted perhtar below nnd aftra the pilot i ee 
trainers of the Glider Pilot Regiment The main difference flaps depressing to 40 degrees and slotted milerons arranged to DrwENSIONS.—Span 55 ft. 10 in. (17.02 m.), Width 1 i 
between the two types was in the flying controls and instruments, droop 15 degrees when the flaps woro lowered. Fixed wing-tip (5.46 m.), Length 36 ft. 1 in. (H1 m.), Height 12 ET 
the Mk. III aircraft having a complete duplication for each pilot. slots ahond of tho nilorons, ‘Tho lowor wing fitted with split flups Wing aren 472 sq. ft. (43.85 sq. m.) 
Rete T Pm depressing to 00 degrees and continnous across underside of fuselage. — WironTs.— Weight empty 0,153 Ibs. (2,791 kg.), Normal disposabie 
vre Transport and Training Gilder, : Flap operation by a servo-pnewmntie hydraulic unit. Upper lond 2,438 Ibs. (1,100 kg.), Maximum disposable overload 3,305 ll 
Wrxas.—Mid-wing cantilever monoplane. Rectangular centre-section wings fold from roots, complete with engine installations. Hyd (1,499 Kgr.), Normal loaded weight 8,591 It 7 kg) Maximu 
integral with the fuselage. Tapering outer sections of wooden teaho. Folding louded weight 9,458 Ibu. (4.990 | 
const ction single spa id plywood covering Sp! L Fi am wd A d dde i ara 
5 tru en Yep erre epe an | covering. Split flaps Fonten Rectangular cross-section v ith r undat. eorne All- PEnrORMANCE (at sea lovel).—Maxunum speed 115 m.p-h. (185 kmh 
yeaa nlo e p roo " wood structure comprising spruce anc wood frames, spruce sising speed 94 m-p.h. (151.3 km.h.), Minimum speed 39 mph 
FesELAGE.—O val section wooden structuro with stressed plywood- longasons qud atrinedea AP a ElyWOd CGV i Fruites apsed 04 Tapih (ITUA kmh Minium anena A T 
skin. Tow-hook in extreme nose 1 Bh c Sing dde Sr alian 900 e STIED ni AO a ci 
Wa Oe o w . AIL UNiT.—Cantilever monoplane type. Single fin and rudder of climb 390 ft./min. (118.8 m./min.), Service coiling 6,000 
att Uwrr.—Braced monoplane type ooden structure with ply- Tailpline and elevato at slight dihedral. Sprueo and plywood (1,890 Mid, Endurstee 1 L'HoUbs ro 000 miles (1,593 km 
wood covering par and ribs, plywood covering, Trim-tabs in rudder and olevator 3 g " 


THE G. A. TWIN-HOTSPUR. 


Ihe purpose of this variation of the Hotspur was to provide 


a quick solution for a glider capable of carrying an increased 
number of airborne troops and using as many of the Hotspur 
standard components as possible 

The Twin-Hotspur consisted of two Hotspur glider fuselages 
connected together by a special centre-section structure. The 
outer wings were identical to those of the normal Hotspur anil 


there was a reconstructed tailplane spanning the distance between 


the twin fuselages. Control was from the port fuselage, where 
the two pilots were seated in tandem. The total complement 
was 16 men, 8 in each fusela 


Ditexstoss. Span 58 ft. (17.7 0 8} an tm) 
Height 10 ft. Gan. (3.2 10.), Gross wing urca 262 sq. ft. (3 n 
Weiunts.— Weight empty 3.025 Iba 75 kg). Military lond 3,523 
1.600 4 Normal londest bt 0,530 Ibs. (2,075 
i" x. -1 eid. 150 mph. (240 kinh), Stall ed 

flay 7 n. (M hj. Stallings speed (Hips. d ou 


THE G.A.L. 38 FLEET SHADOWER. 

The G.A.L, 38 was designed to meet Air Ministry specification 
8.23/27 which, in turn, was drawn up to meet specific Admiralty 
requirements for a carrier-based aeroplane suitable for the 
purpose of shadowing, or maintaming contact with, enemy 
fleets by night. This called for an exceptionally low cruising The G.A.L. 38 Fleet Shadower (four Popjoy Niagara engines). 


GLOSTER. 


GLOSTER AIRCRAFT CO. LTD has specialised mainly in the production of flight aircraft. "ho To the Gloster company belongs the distinction of being th 
Heap Orrick, Works AND Arropnome: Huccnecorr,  fany successful types developed and built by the company, — first aircraft manufacturer in either Great Britain or the Unites 
Gros. including the Grebe, Gauntlet and Gladiator, have been respon States to design, build and fly an aircraft fitted with jet pr 
Chairman: Sir Frank Spriggs, Hon. F.R.AeS sible for the steady expansion of the works organization pulsion, Following on the successful development of the Whitt} 
Managing Director: H. K. Jones Tho Gladiator, the last of the biplane fighters, fitted with jet engine, the Air Ministry placed an order with the compar 
Director and General Manager McKenna, M.LAe.E., a Bristol Mercury engine, saw extensivo operational service in 1930 for the design and construction of an aeroplane to be 


F.H 
Dire 


A in the early days of the war, including the Norwegian, Abyssinian, fitted with this power-unit In May, 1941, the Gloster E.25 
tora: dt, V. Atkinson, H, Burroughes, F.R.Ae,S. and — Greek and North African campaigns. Four of this type con: — jet-propelled monoplane made its first flight piloted by t 


l'. O. M. Sopwith, C.H FLAGS stituted the sole initial fighter defence of Malta One was late Flt..Lt. P. E G. Sayer, who was then the company's chie 
Chief Designer: W G. Carter, M.B.E., F.R.Ae.8 shot down, but the other three, now familiarly known as Faith, — test-pilot 
Secretary : E, W. Shambrook Hope und Charity, fought on for two months against all that the From the experience gained in the design, construct 
Italian Air Force could send against Malta until relief arrived, — flight testing of the E.28/39 the Gloster company designed a 
Tho Gloster Aircraft Co., Ltd., which now forms part of the Faith, the only survivor of this famous trio, has now been handed put into production the Meteor single-seat twin-jet. Fighte 
Hawker Siddeley Group, was formed in 1917 and since then over to the island as a permanent memento. monoplane, which was the only Allied jet-propelled aireratt 
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The Gloster Meteor Jet-propelled Fighter Monoplane (two Rolls-Royce turbo-jet units). 


The Gloster Meteor IV (two Rolls-Royce Derwent V turbo-jet engines) which established a new World's speed record of 


606 m.p.h. (969.6 km.h.) on November 7, 


into operational use during the war. The Meteor is fitted 
vith two Rolls-Royce Welland or Derwent jet units. 

It is not possible to indicate the full extent of the present 
activities of the company. During 1944-45, its productive 


directed mainly towards meeting R.A.F. 


nents for Meteor jet fighters and Typhoon rocket fighters and 


effort was require. 
fighter-bombers which, after the invasion of Europe were respon 
ble for vork over France, Belgium, Holland 
and Germany 
Over and 
pany is eng 
research programme 


so much brilliant 


ibove ith extensive production commitments, the 
development and 


projects 


in a very extensive 


on entirely new 


THE GLOSTER METEOR. 


Ihe Meteor is a single-sent twin-jet fighter monoplane *o 
belongs the distinction of being the only Allied jet 
roplane to go into operational service in the war. 

or first flew in March, 1943, and it shot down its 
mb on August 14, 1944. After 
flying-bomb from bases in Southern England, the 


hich 


first flying being in action 


ugninst the 


Meteor went overseas and served with the 2nd Tactical Air 
Force in Northern Europ 
On November 7, 1945, n Gloster Meteor IV piloted by Group 
Capt, H. J, Wilson, A.F.C, R.A.F., broke the World's Speed 
Record over a 3 lm, speed course at Herne Bay, Kent, with a 
peed of 606 m.p. 969.6 km.h the average of four run 
r the course, two in each direction. A second Meteor IV 
piloted by Mr. Eric Greenwood, chief test pilot of the Gloster 
Nircraft Co,, Ltd., put up a speed of 603 m.p.h. (964.8 km.h.) 
er the same course on the same diy 
T'he t vireraft used for these lights were standard 
ti wl tional equipment, radio 
t ik, et been removed, gun ports 
r ba bhigh polish finish apphed. They were fitted 
ith two Rolls-Royce Derwent V jet engines which were devel 
bont. B8 to 90 per cent, of their maximum output 
] rd flight 
à n-jet. Fighter 
l t plane. Wide contre-soction 
al with the fusel 1 tion meludes the two jot nacelle 
1 ir unit z sections have increased taper 
nd led tips- Uy ur-brakes and flaps on centre 
r with automatic balanco 
1 tressed-skin wing structure 
Fuse Ova i ed-skin structure, In four 
[ he 1 nt fuselage with nose wheel 
i ‘ " be wr contro-section with the two 
l n units, and the rear fuselage 
1 Cantileve plane type. ‘Tailplane mounted near 
the rudder in (wo parta. "rinm 
ra lower portion of rudder 
n.— Retractable tricyele type. Dowty — leverc 
gang Main wh raised inwardly, the loga 
traction to lessen space occupied. m the 


1945. 
wing: Nose wheel raised backwards, the wheel itself being housed 
between the rudder pedals in the front fuselage. In addition to 
the normal eloctrical indica there is n mechanical down loch 
indicator for the nose wheel unit showing just forward of the wind 
screen. — Hydraulic retraction with emergency hand-pump. Pneu 
mutic brakes on mam wheels 

Power Piant.—Two Rolls-Royce Welland or Derwent turbo.jet 
units mounted just inboard of the extremities of the contro-seetion 
AccoMMopaTIoN.—Vilot's cockpit forward of the leading-edge of 
the wings. Sliding and jottisonable blister-type cockpit canopy 
Pilot armour und. bullct-resisting windscreen. Stick typo control 


vith hingod spade grip und. parallel-nction rudder pedals 


ging-driven 


Trimming tubs operated by normal hand wheels. En 


hydraulic pump operates the lnnding-gear, flaps and air brakes 
Pneumatic system served by two air containers in rear fuselage 
operates the gun-cocking gear and wheol brakes 

AnMAMES?.— Four 20 imm. British Hispano cannon mounted alongside 


the pilot and. firing forward. A camera gun is installed in the 
fuselage nose fairing and control for this camera is incorporated 
in tho gun-firing | It may also be usod without the guns 
f required 

DIMENSIONS, Span. 43 Ft. (FE any, Longth 41 ft. 3 in. (12.0 m 
Hoight 13 £t. (3.96 1.), Wing aron 374 sq. ft. (34 sq- n 

WiiGnrs AND PERFORMANCE No data available 

THE GLOSTER E.28/39. 

The first Gloster Whittle jet-propelled aircraft was designed 


to meet the requirements of Air Ministry 28/39. 
As u typo it could thus be regarded as representing the oper 
ational requirements at that time for high-altitude interception 


esign 


specification | 


This aspect, however, was not unduly emphasised as the 


THE BRITISH 


MPIRE; GREAT BRITAIN 


The Gloster Meteor Jet-propelled Fighter, 


proceeded, the main concern being to give special attention to 
the many novel features associated with the installation of a 
jet-propulsion unit instead of the usual conventional engine 
and airscrow. 

The E.28/39 is a low-wing cantilever monoplane of all-metal 
construction with the single turbine unit located in the fuselage 
aft of the pilot's cockpit. Air is taken in through the nose 
orifice, the flow being divided to pass on each side of the pilot's 
cockpit to the gas turbine unit. The products of combustion 
are ejected through the single jet outlet in the tail of the fuselage 


The cantilever tailplane is mounted above the fuselage with 
the fin and rudder hingo-line located forward of the leading-edge. 

No trimming-tabs are fitted to any of the control surfaces 
The low landing-gear permitted by the absenco of airscrew is 
of the tricycle type, the nose wheel retracting backward and the 
main wheels inward 

From an aerodynamic point of view the E.28/39 is except 
ionally clean. No external fitments are carried apart from the 
radio aerial, tho pitot head at its forward extension and a venturi 
in n small fairing to drive ono of the gyroscopic instruments. 

Che pilot, seated in the forward part of the f 
excellent view in all directions, purtioularly forward and down 


selage, hus un 


ward. Tho rearward view was not regarded as un item of 
immediate importance 

Tho 1.28/39, which first flew on May 15, 1941, was the first 
aeroplane to be fitted with the Whittle power-unit and the 


first British aeroplane to fly by jet-propulsion 


THE GLOSTER F.9 37. 


Information was released during 1944 concerning two experi 
mental single-seat twin-engined fighter monoplanes which 
were built by the Gloster company to meet the Air Ministry 
Wo specification, one fitted with two 1,050 h.p. Bristol 


The Gloster E.28/39 Monoplane, the first British jet-propelled aircraft to fly. 


ALL THE WORLD'S AEROPLANES 


The Gloster F.9/37 Twin-engined Fighter Monoplane (two Bristol Taurus engines) 


HANDLEY PAGE. 

HANDLEY PAGE, LTD. 

Hran Orrices ann Works: Crickiewoop, Lonpon, N.W.2 
AKRODROME: COLNEY STREET, RADLETT, HERTFORDSHIRE, 
Managing Director : Sir Frederick Handley Page. 


The firm of Handley Page, Ltd., has been associated with 
flying in all its aspects for the past thirty-one years. It thus 
possesses the proud distinction of being the first limited company 
incorporated in Great Britain for the purpose of manufacturing 
aircraft. 

Tho latest military product of tho Company is the Halifax 
four-engined long-range heavy bomber, The first production 
Halifax flew in October, 1940, and this typo mado its first oper- 
ational flight on March 11, 1941 


Manufacture of the Halifax was undertaken by a Production 
oup consisting of the parent company, which acted ns technical 
advisors and consultants to the Group as a whole; the English 
Electric Co. of Preston; the London Passenger Transport 
Board ; Rootes Securities, Ltd, Speke ; and the Fairey Aviation 
Co., Ltd., Stockport. Altogether at the peak of production tho 
Group comprised 41 factories and dispersal units, 600 sub 
contractors and a total of 51,000 employees. At that peek 
the Group was producing one complete aircraft every working 
hour. 


In October, 1944, preliminary details of a new four-engined 
airliner, the H.P.68 Hermes, released. A summary of 
these details is given herewith. 


were 


THE HANDLEY PAGE H.P.68 HERMES. 

In October, 1944, particulars were released of the first civil 
aeroplane designed by Handley Page, Ltd., since the war began 
The H.P.68 is an all-metal low-wing monoplane with retractable 
landing-gear, single fin and rudder and will be fitted with four 
1 ) h.p. Bristol Hercules fourteen-cylinder radial air-cooled 
sleeve-valve engines, each mounted in a self-contained low-drag 
nacelle and driving a four-bladed de Havilland Hydromatic 
full-feathering airserew. The normal fuel capacity will be 74 
Imp. gallons. 


Two version: 


the Hermes will be available, (1) a transport 
for the carriage of up to 50 passengers in a cabin designed for 
supercharging, or (2) a freight or cargo carrier capable of carrying 
a maximum pay load of 17,890 Ibs. (8,122 kg.) and with two 


(.feroplane Photograph). 


large freight-loading doors giving an aperture of 9 ft. 4 in. “5 ft. 
9 in. (2.84 1.75 m.) aft of the wing The freight-carrier also 
has a strengthened floor but no provision for pressurisation is 
made 

There will be several passenger cabin arrangements, ranging 
from a maximun of 50 seats for a short range type to u special 
luxury model for 20 passengers, with an intermediate arrange 
ment for 34 day passengers and 1 sleeping passengers, The 
crew will consist of two pilots, flight engineer, radio operator, 
navigator and stewards, There will be 630 cu. ft. of baggage 
and freight space in four sepurate compartments, one forward 
and one aft of the passenger cabin und two beneath the cabin 
floor. There will be two lavatories und a large stewurd's galley 


DINENSIONS.- Spon 113 Ft. (HAG m), Leigh 81 f6. 8 in 
Wing urea. 1,408 sq. ft. (131 sq. m.) 

WxronrS.—Woight loaded 75,000 lbs. (34,050 km.), Maximum landing. 
weight 70,000 Ibs. (31,780 kg.) 

PERFORMANCE (ostimated).—Maximum spoed 340 m.p.h. (544 km.h.), 
Cruising speed 240 m.p.h. (384 km.h.) 

RawaEs (Passongor-carrier).—With 15,950 lbs. (7,241 kg.) payload 
1,010 miles (2,570 km.) at 240 m.p.h. (384 km.h.) and 1,740 miles 
2,784 km.) at 194 m.p.h. (310 km.h.), With 12,000 Ibs. (5,448 kg.) 
payload 2,200 miles (3,520 km.) at 240 m.p.h. (384 km.h.) and 2,460 
miles (3,020 km.) at 194 m.p.h. (310 km.h.), Maximum range 
3,440 miles (5,504 km.) with 0,350 lbs, (2,883 kg.) payload. 

Ranges (Froight-currier).—With 17,890 Ibs. (8,122 kg.) payload 
1,600 miles (2,560 kin.) at 240 m.p.h. (384 km.h.) and 1,745 miles 
(2,702 kin.) at 194 m.p.h, (310 km.h.), With 16,000 lbs. (7,264 kg.) 
payload 1,880 miles (3,010 kin.) ut 240 m.p.h. (384 km.h.) and 2,060 
miles (3,206 kin.) at 194 m.p.h. (310 km.h.), With 13,000 Ibs, (5,002 
kg.) payload 2,340 miles (3,744 km.) at 240 m.p.h. (384 kmh.) 
and 2,600 miles (4,100 km.) at 194 m.p.h. (310 km.h.), With 10,720 
lbs. (4,870 kg.) payload 2,700 miles (4,320 km.) nt 240 m.p.h 
(384 kin.h.) and 3,300 miles (4,850 km.) at 194 m p.h. (310 km.h.). 
Maximum range 3,445 miles (5,512 km.) with 8,240 lbs, (3,741 kg.) 
payload 


(24.85 in.), 


THE HANDLEY PAGE H.P.57 HALIFAX. 

The Halifax owes its origin to the Air Ministry Specification 
B.13/36 which called for a medium bomber fitted with two of 
the new Rolls-Royce Vulturo twenty-four-cylinder X-type 
engines then under development. When it was realised that 
the Vulture engine would not be available in sutlicient numbers 
the design was changed to take four Rolls-Royce Merlin engines 


A drawing of the Handley Page Hermes Transport monoplane (four Bristol Hercules engines), 
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TE/1 sleeve-valv 


Taurus rudiul engines and t 
other with two 885 h.p. regrine twel linde 
Veo liquid-cooled engines 

Although the F.0/37 specification. culled for a two-seat 


craft, both the Gloster monoplunes were co is sing 
senters. 

The Taurus-engined model first Hew on April d, 1049, anl 
delivered to the K.A.F, for test in the following Jul Following 
n landing accident, it was rebuilt with two 900 lip, Tourns HT 
engines and trials were finally completed in July, 1940, TI 
Perogrine-engined model first few in July, 1940. 

Both aireraft were of all-metal cor inon ere ht 
with retractable landing-gear and twin-ruddered toil-unit 
Armament consisted of two 20 iin, cannon 
DimeNsioss.—Spau 3 Et. (15 Loneth u He 

M ft. Fin, (3.6 m), Wing area 380 sij. ft. CIB s. n 
Waronts asp Loan Wight empty 8,828. I. (4,008. ky 

Weight loaded L1,01 (3.273 | Wing loading JU. E Iba. o 

(146,8. kgr./sq. m.), Power londing (Taurus TE/1 engines) 0.35 Il 

hp. (2.95 kgr./h. p.) 

Penvormaxce (two L050 hp. Faurus TE P engines) Max 
speed 60 m.pl, (57A kimdi) at 12,000 ft. (4,575 1 ), Iti 

of climb 2,030. ft./'1nin. (620 m/min), Service ceiling 0,000 

(9,150 m.) 

PEnronMANCGE (two Taurus HT engine Maximun 1442 n 

(531 kinh.) nt. 13,200 ft. (4,040 m 
PERFORMANCE (two 885 hp. Peregrine engine Masinitum. apod 


330 m.p.h. (528 km.h.) at 15,000 ft. (4,575 7 


und the designed loaded weight increased 0,300 Ibs. 
(11,940 kg.) to 40,000 lbs, (18,160 kg.). 

Tho prototype Halifax first flew in October, 1939, twenty 
two months after construction began. It was fitted with four 
Merlin X engines, had a loaded weight of 55,000 Ibs. (24,970 
kg.), and a maximum speed of 280 m.p.h. (448 km.h.). The 
production Halifax I flew in October, 1940, delivery to squad 
rons began in the following month, and the Halifax went into 
operational service in March, 1941. From then on the Halifax 
was the subject of steady development and was in continuous 
service with the R.A.F, in the following forms - 

Halifax I. Four Rolls-Royce Merlin X engines. Arma 
ment originally consisted of eight .303 in. machine-guns, two 
in a Boulton Paul nose turret, four in u Boulton Paul tail turret 
and two hand-operated beam-guns, Later a Boulton Paul 
Hudson-type two-gun turret was introduced in the mid-upper 


position in place of the beam guns. All-up weight: 60,000 
Ibs. (27,240 kg.). 
Halifax II. Four Rolls-Royce Merlin. XX. engines. Same 


armament as Mark [ 

Halifax II, Series I. Same as 
removed and replaced by fairing 
measure before the introductio 

Halifax II, Series IA. Four Rolls-Royce Merlin 22 engines. 
Greatly cleaned-up version, A new symmetrical transparent 
plastic nose fitted with one centrally-mounted .303 in. hand. 
held machine-gun, Hudson-type dorsal turret replaced by 
Boulton Paul Defiant-type four-gun turret. W/T mast removed 
and aerial attached directly to top of D/F loop. New type Morris 
block radiators permitting reduction in cross-section of engine 
nacelles, improved flame-dampers of better aerodynamic form, 
lower ustro-dome, retractable tail-wheel and smooth-finish 
paint scheme. All-up weight: 63,000 Ibs. (28,600 kg.). The 
Halifax II, Series IA served as a tug for the Hamilcar tank 
carrying glider 

Halifax II. P 


Mark I 
This was 
of the Series IA 


except nose turret 
rely an interim 


ur Bristol Hercules XVI fourteen-cylinder 
radial air-cooled sleeve-valve engines. Otherwise same as 
Mark II, Series IA A later modification introduced into the 
Mark ILL was un increase of wing span from 98 ft. 8 in. (30 rr 
to 104 ft. (31.7 m.), whieh latter dimension became 
all production Halifaxes. 

Halifax IV. One experimental aircraft built for the pur]: 
of testing new engine mountings. 


standard in 


Halifax V. Identical to Mark 1I, Series LA, but with Dowty 
landing-gear instead of the Messier gear, Introduced at a 
time when Messier landing-g production was insufficient 


to supply all Halifax production demands 
Halifax VI. Four Bristol Hercules 100 

radial valve engines m circular self-contained 

Otherwise similar to Mark ITI but of better 
Halifax VII. 


fourteen-cylinder 
sleeve nacelle 
performance. 


After production of Mk. VI had begun the supply 


The Handley Page Halifax Ill with extended span wings 


The Handley Page Halifax VI Heavy Bomber (four Bristol Hercules 100 engines). 


vines was found to be temporarily insuffici 


nd a number of aircraft were fitted with Hercules XVI eng 
i stopgap, This necessitated a change in mark number 
Halifax VIII. A modified version for R.A.F. Transport 
Command. Standard Mark VI airframe stripped of military 
equipment, turrets, ete., and fitted for carrying eleven passengers 


large boat 


capable of carrying 


ambulance 
in. the 

3,632 kg.) of freight 
ansport 


ops, freight or equipment. A 


ped pannier fit bomb-bay 1 
8,000 Ibs 


Halifax Civil Ti 


Sec also deseription of 


Tyrr.—Fowur.engined Heavy Bomber 

Wises.—Mid-wing cantilever monoplane. Built up of five main 
ections, consisting of n centre-section carrying the inboard engine 
moun z at ita extremities, two intermediate sections, and two 
outer sections which carry the outboard engine mountings at their 


roots. The centre-section hus two xpi 


the front spar a girder 
tructure built up of channel section: 


and the rear spar comprising 


T-section extruded booms and plain sheet web. The inter 
ediate sections, at which the dihedral begins, nre built up on 
purs which have T-section Looms and t webs. The 
mter wings are similar but have L-section booms. All sections 
have detachable trailing-edgo sections aft of tho rear spars. The 


ing-edge of the outer sections is armoured and is provided 


balloon cable cutte The structure of the various sections 
completed by former ribs, spanwise stringers and a smooth light 
alloy skin. — Ailerons on the outer sections have alwninium-alloy 
frames and fabric covering. Handley Page slotted trailing-edye 
flaps between ailerons and fuselage. 
Fesetaor.—Oval section light alloy monocoquo structure in four 
main sections with L-section and U-section frames, L-xoctio 
ngers and n stressed-inetal skin. ‘Two chann tion longerons 
entire length of the fuselage along the centre-line of the 
p flanges forming the floor support 
Tait Usir.- -Cantilever inonoplane typo with twin fins and rudders 
Two-spar tail-plane. Balanced elevators and rudders. "'rimining 
tabs in all control 
LiwDING. GEAK,— Rot ty Messivr hydraulic units with 
nuxi hand pumps. Wheels are retracted backwards into 
inner engino-nacelle: ing a small portion of each wheel protruding 
but closely fitted by c Retractable. tail-wheel 
Power | Four istol Hercules  fourteen-cylinder radial 
ni loeve elf-contained units ready to 
pick up four fixings T'hree-blade Rotol constant 
peed full-featherir elvo self-sealing fuel tanks 
four in each intermediate wing section and two in the mner end of 
pacity 1,998 gallons. Oil tanks in 
in londing-odge of centre-section. for 
Ac rew of seven normally curriod, consisting of two 
rad erator and three gunners, Bomb 
in extreme nose, Aft of bomb-auner i the 
artment and chart table. Aft of navigator is 
lot »npartment seating two sido-hy-sido, Pilots have 
munication with the radio operator who ituuted 
n the same level ns navigator hind pilot 
part is the « tution, whore there is an astral ¢ 
the roof. from the Fighting Control Officer can direct 
when the aircraft is attacked. In centre-seetion 
re fitted for rest quarters for crew. Behind wings there is 


r inidships gun-turrot and tuil-turret, A walkway 
t length of fuselago gives access to all crew stations 
fuselage in rear portion through door in lower port side. 

ARMAMENT, | ET EquirME Nino Browning 0.303 

i ins, eight in two four-gun Boulton Paul hydraul 
ully-operated turrets, wnidships and one in tho extreme tail 
ind" or ually | gun in noso,  "lail-turret. fed by 
ammunition tracks magazines aft of the midships turret 


ntro-section. Main com 
is 22 ft. (6 ) long and is 
ed doors, Bix bomb compart 
sido of fuselage, Handley 


1 their carriers nnd automat 
n correct po in bomb-bays, Maximum 
(6,580 kg.). All crow positions ure 
ind radio equipment, flares, oxygen 
linghies for emergoney use in trailing-edgo of p 
I 34.7 1: Length 71 ft. 7 in. (21.8 m 
(6.0 m.), Gr ing area | 5 ft. (1,184 m.) 
ompty 38,239 lbs. (17,900 kg 
1 65,000 Ib: (29,510 kg Normal 
248.8 ky./aq. m.), Power loading 12.7 
r ed over 270 mph, (432 km.h.), Max 
inge appr T 0 miles (4,800 km.) 


THE HANDLEY PAGE HALIFAX CIVIL TRANSPORT 


To make available as soon as possible a high-speed long-rar 
transport that will serve as an interim type until the Herme 
Handley Pag have developed a civil conversion 
Halifax bomber f use of airline operators 
I val airliner interior arrangement the Halifax 


Civil Transport accommodates eleven passengers; nine in 
adjustable armchair type seats and two in a comfortable cor 

partment which is readily convertible into a two-berth sleeping 
compartment. If 
fitted in the main. passenger 


desired additional sleeping berths ean be 
compartment. "The whole cabin 
is upholstered and lined throughout and each passenger seat 
has a window adjacent thereto. A lavatory is fitted aft of the 
main compartment 

In addition to the eleven passengers, the Halifax Civil Trans. 
port ean also carry a large amount of freight and/or mail in a 
specially-designed pannier of streamline form which fits into 
the underside of the fuselage where in the military version 
bombs are carried. This pannier, with a capacity for loads up 
to 8,000 Ibs. (3,632 kg.), has londing hatches fore nnd aft and can 
be lowered aircraft by 
winches. freght-carrying operations, a com 
pleto pannier can be detached and replaced by another for 
rapid "turn-around" flights 

When conditions demand extreme range 
reduction in payload, additional long-range tanks ean be fitted 
in place of the pannier to give n maximum range of 3,510 miles 
(5,616 km.) 

The general structure of the Civil Transport is identical to 
that of the Halifax bomber, ‘The power-plant consists of four 
1,650 h.p. Bristol Hercules driving a D.H 
three-blade constant-speed full-feathering nirscrew 


from and raised up to the means of 


Thus for specific 


with a consequent 
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— 


The Handley Page Halifax VIII Transport. 


RaNüES (at 05,000 lbs. (20,510 | lanp weight and 55,000. I 
(24,970 kg.) landing weight) with maximum load of 
12,100 Ibs, (5,493 kg.) 1.810 miles (2,896 km.), Range with lond of 
10,000 lbs. (4,540 kg.) 2.160 miles (3440 km.), Maximum range 


with normal fuel tanks and load of 7,750 Ibs. (3,518 kg.) 2,530 miles 
(4,050 kin.), Maximum range with long-range fuel tanks and load 
of 2,500 Iha. (1.135 kg.) 3,510 miles (5,610 km.) 


(at 68,0000 Tbs 10,870 ku) all-up: wonsht. and Mis 
(25,880 kg.) landing weight).—Hange with maximum loud of 
14,100 lbs; (6,400 kg.) 1,860 miles (2,976 km.), Range with load of 
12,500 Ibs. (5,675 kj.) 2,120 miles (3,390 kin.), Maximum rango 
with normal fuel tanks and load of 10,750 lbs. (4,880 kg.) 2420 
miles (3,872 km.), Maximum rango with long-range fuel tanks and 
lond of 5,450 Ibs. (2,475 kg.) 3,360 miles (5.376 km.). 


JMENSIONS,—Same as for the 
2.45 m.) 


Halifax bomber except Length 73 ft. 


Removal 
ped we 


VErGnTS.—Tare weight 37,750 Ibs. (17,140 kg.) 
ment and crew 2,850 Ibs. (1,204 kg.), Basic equip 
Ibs, (18,434 kg.) 

PERFORMANCE 
weak mixture 
(416 km.h.), 
(4,675 m.) 270 m.p.h 


equip: 
t 40,600 


(512 km.h.) 
(3,050 m.) 200 m.p.h 

wed at 15,000 ft 
nical cruising. speed at 


Maximum speed Maximum 
eruming speed at 
Maximum weak mixture eruising 


(132 km hoy Evo 


320 m.p.h 
10,000 ft 


The Handley Page Halifax VIII Transport (four Bristol Hercules 100 engines) 
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10,000 ft 
speed at 1 


(3,050 m.) 200 mpl (120 tanh), Be 
000 ft, (4,575 m.) 210 mad 


(336 km.h 


lo the various marks of the Halifax enumerated on pag 
41-420 should be added the A. Mk, IX. Designed and equippie 
primarily for duties with the Airborne Forces, altho 
be operated as either a bomber or transport, the A, IX normally 


carries n er 


despatch 


, Whose duty is to control the dropping of troops 


The main entrance door, which also serves as the 
exit, is in tho floor of the rear fu: 
backwards. A signalling panel operated by the nir 


and parachute statio line rails are fitted in the fuselage 


bomber 


HAWKER. 
HAWKER AIRCRAFT, LTD. 


Heap Orricr AND Works: Kinaston-on-THAMFS, SURREY 


Established : 1933. 

Chairman; Sir Frank Spriggs, Hon, F.R.Ae.8 

Managing Director: H. K. Jones. 

Director and Chief Designer: S. Camm, C.B.E., F.R. Ae; 


Directors: T. O. M. Sopwith, CBE., F.R.AeS, P. W. S 
Bulman, C.B.E., M.C A.F.C, FOR.LAeS., P. G- Lucas, G.M 
A.F.R.AeS. and H. Chandler 

Secretary ; M. Robertson 

Hawker Aircraft, Ltd., was incorporated in | a8 successor 
to the H. G. Hawker Engineering Co., Ltd., which was formed 
in 1920 as the outcome of the voluntary liquidation of the 
famous Sopwith concern 

The Hawker company 
tinguished a line of single-seater fighters as did their Sopwith 
ancestors during the 1914-1918 war. By a steady process of 
ovolution during the past 25 years, the Hurricane, the Typhoon, 
and the Tempest have all been developed from their early 
Sopwith counterparts, the Pup, the Camel, the Triplane, the 
the Dolphin and the Salamander. In the intervening 
Hawker Fury 


produced during the war us dis 


Snipe, 
years between the two wars, such machines as the 
and the Hart became the standard equipment in their elusses 
in the Royal Air Force. 

It is not possible to cover in a few lines all that has been 
achieved by Hawker products in the war, but to the credit. of 
onch of the three aircraft mentioned above stands an outstanding 
feat which has had Jor effect on the course of the war and of 
history. Firstly, the Hurricane, which was being produced 
n lar s at the outbreak of war in September, 1939, 
played a far greater part than any other aircraft in winning the 
Battle of Britain in 1940. Then, while the many versions of tho 
versatile Hurricane were being produced in their thousands for 
service on more than a score of different battle fronts all over 
the World, the Typhoon was also put into production. The 
Hawker Typhoon was the first of the 400 m.p.h. fighters, just 
as the Hurricane was the first fighter to exceed 300 m.p.h., and 
the Fury the first to exceed 200 m.p.h. Armed with a battery 
of four rockets under each wing, in addition to their already 
formidable armament, Typhoons of the 2nd Tactical Air Force 
effectively smashed the forces of German armour and transport 
gathered before the final breakthrough at Avranches, which 
resulted in the complete liberation of France and Belgium, 
Finally, the Tempest became operational a few months before 
the Second Battle of London, during which one Tempest Wing 
alone, commanded by Wing Cdr. R. P. Beamont, D.S.O., 
D.F.C., accounted for more flying-bombs than did any other 
type of aireraft engaged in the defence of the capital 


THE HAWKER TEMPEST. 

The Tempest is a progressive development of the Typhoon, 
the initial design and development of the type being actually 
undertaken as part of the Typhoon programme. It was in 
April, 1941, that discussions were opened between the Hawker 
company and the Ministry of Aircraft Production on the subject 
of Typhoon development. Proposals for a Typhoon Mk. IT 
included the installation of a Sabre IV engine of higher power 
and driving a four-blade airscrew, improved view and a cleaned- 
up tail. Investigation was also to proceed into the possibilities 
of an improved wing section. 


The Hawker proposals, submitted in August, 1941, included 
the suggestion that the Typhoon Mk. II should have thin ellipt- 
ical wings of 42 ft. (12.8 rn.) span and 300 sq. ft. (27.0 sq. m.) 
area and with a 15% thickness/chord ratio at the root and 
10%, at the tip. The introduction of a new thin section wing 
made it necessary to reduce the amount of fuel carried in tho 
wings and an extra bay was inserted in the fuselage behind the 
engine to accommodate an additional fuel tank. The 
lengthening of the fuselage forward called for increased fin aren 
aft. 


In April of 1940 the decision had been taken to make a trial 
installation of the Bristol Centaurus engine in the 'l'ornado and 
in September, 1941, the Centaurus-Tornado prototype was ready 
for flight trials at the same time as the introduction of the 
Typhoon II was under discussion. It was just nt this time 
that production of the Tornado was stopped owing to the limited 
production of the Rolls-Royee Vulture engine, and thenceforth 
the Centaurus installation became related to the Typhoon 
It was not possible to install a Centaurus engine in a Typhoon I 
fuselage and it was decided in June, 1942, to fit this engine in 
the Typhoon II, in which the front spar, because of the additional 
fuselage bay, was further aft in relation to the engine and no 
longer in the way. Thus, at that stage there were two possible 
engine installations for the Typhoon IT, so far as production 
was concerned, 

In the meantime, owing to delay in the production of the Sabre 
TV engine, it was decided to complete the prototype Typhoon 
JI with a Sabre If engine and, to avoid confusion and also 
because the Mk. TIE had become a completely different aeroplane 
both in external and in internal constriction, 
permission was sought to rename it, Eventually the name 


appearance 


l'erpest. waa chosen 


nomieal cruising 


Vit ean 


v of six, sixteen fully-equipped paratroops and two 


paratroop 
and opens inwards and 


was built to carry out flight res 


arch on problems conne 


V streamline pannier may be fitted into the normal bomb-hay 
8,000 Tbs 


for carrying military equipment to a maximum of tuilless nireraft. "The backswept wings carry rudders at the 
(3,030 kg.). Alternatively, long-range tanks may be fitted in tips, these rudders moving outwardly onl The aileron 
place of the pannier ict ns elevators. 

The A. EN has n now Boulton Paul "D" type tail turret armed Iwo 140 h.p. D.H. Gipsy Major engines are 
vith two .50-in, machine-guns. No mid upper turret is fitted, — wings and drive variable-piteh pusher propellers f 
The power-plant consists of four 1,675 hyp. Bristol Herculi ion shaft 
XVI eng Hine s Span 40 ft. (12.2 m.), Length of fiselige 18 
Penronsase Es — Maximum speed (full toad) at 22,000. ft. (8,710 in.) Wing aren 240 sq. ft, (22.8 nq. ni.) 

120 in qih nh), Range (full loud) 2,080 miles (1330 kin Weranr, 4,000 Iba. (1,820 

l'ERFORMASCE. Cruising 1150 mi ph. (240 Ceil 


THE HANDLEY PAGE MANX. ft, (4,575 m 


The Manx is a light two-seat experimental aeroplane which 


The Hawker Tempest V Single-seat Fighter (Napier Sabre IIB engine). 


the Mk. V Tempest to go into production. The 
first production Tempest V appeared on June 25, 143, and th 
arly in 1944, 1t was foll 
npest II, which was inter 


In June, 1942, it was proposed that six Tempest-prototypes Was the first 
should be completed, one with two Sabre IV (Tempest I), two 
with the Centaurus V (Tempest IL), one with a Rolls-Royce 
Griffon ITB (‘Tempest III), one with a Griffon 61 (Tempest IV) — on the production lines by the 
and one with the Sabre II (Tempest V). Owing to heavy for service in the Far East 
commitments the Hawker company could not 
build more than three prototypes at that time and the Marks 
I, 11 and V were chosen. 

The Tempest V prototype first flew on September 2, 1942, 
the Tempest I on February 24, 1943, and the Tempest II on 


mark was first reported in action 


undertake to 
Fighter-Bomber 
Thin high-speed lamina 
sat 3 chord. Wi 
cut tips. No dihedral 


Tyre.—Singlo-seat Fighter and 
Wix Low-wing cantilever monoplane 
flow wing section with maximum thick 
are elliptical in plan form with squar 


June 28, 1943. The Tempest I with Sabre II engine and wing aay pee el wing? but AREE euthoded dandy 
radiators was not proceeded with as tho effect of burying the i a a a a RMISEN(BUN 
radiators in the wings was negligible except at height whereas pyserace.—Engine-mounting and centre fuselage nre basically a 


the question of their vulnerability mbled with flat 


the Sabre IT was a well-tried power-nnit and available in quantity 


was open to argument. As 


rectangular rigidly-braced tubular structure 


plate fittings and machined stampings. The rear fuselage aft 


ES 


The Hawker Tempest V Single-seat Fighter (2,400 h.p. Napler Sabre IIB engine). 
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THE BRITISH EMPIRE: GREA 


BRITA 


The Hawker Tempest II Single-seat Fighter (Bristol Centaurus V engine). 


The Hawker Tempest II Single-seat Fighter. 


the p kpit 18 a monocoque structure built up of oval 

shaped frames, longitudinal stringers and n flush-riveted stressed 
The forward portion of the fuselage i red with detach: 
tal 


ð type with dorsal fin, Structure 


LAST Gr Samo as for Typhoon except that main oleo logs are 

f the A levered pension type The Hawker Tempest VI Single-seat Fighter (Napier Sabre V engine). 
Power Ptaxt.—One 2,400 h.p. Napier Sabre IIB twenty-four cylinder 

H-type liquid-cooled sleeve valve « Fonr-bladed de 


THE HAWKER TEMPEST VI 


lopes down to the engine cowling to give good forward and 


Havilland  Hydrom ant-speed — airscrew ow-velocity 
duct beneath engine hou: jaa radiator and. oll'coclor, with The third production version of the Tempest was the Mk, VI. downward view 
nssembly Main fuel tank and On referring to pp. 44-45c it will be seen that of the three Tho wings, of semi-elliptical plan form, nre in two sections 
Additional fuel tanks between original prototypes of the Tempest which were built and flown, joined together by n bolted and riveted joint on the fuselage 
gs and in leading-edge of port wing. Auxiliary two, the Mks. V and I, went into production in that order.  centre-line. The tail-unit has also been re-designed 
Ree cf ler the wing Suin , i The Mk. I was built round the Napier Sabre IV engine and had Tho Sea Fury X, which is the naval version of the Fury I, is 
somone a tr over wing. Bulletproof wind, the coolant radiators built into the centre-section, This aircraft fitted with power-folding wings, "sting" type arrester hook, 
canopy, which can be jettisoned in an emergency, WAS not proceeded with because the Sabre IV engine did not go and there is provision for assisted take-off by accelerator or 
Än m/m. British Hispano cannon completely into production and also because the effect on performance of rockets. It is powered with a 2,400 h.p. Bristol Centaurus 
and firing outside the nirserow disc In positioning the radintors in the wings was negligible except at XVIII two-row radial nir-cooled engine which drives a five. 
addition, eight r Projectiles or two 600 1b. or 1,000 Ib. hombs, — height, while the vulnerability of the wing cooling system was blade Rotol constant-speed airserew. In addition to internal 
ing open to argument fuel kage for 200 I ralli 45-gall liary dro 
12.6 m.) Length 33 ft. 8 in. (10.20 n ; uel tankage for 200 Imp, gallons, two 45-gallon auxiliary drop 
n. (4.9 m.), Wing aron 302 aq. ft. (28.00 aq. m.) m the me IU Sitio Ty da dérolapeil iite tho bm V tanks may be carried under the wings. 
Fi er 11,400. Ibs. (5 ) Fighter ANG in Ootobor, 1043, 1k was decided to make A iri) installawon Armament consists of four 20 m/m. cannon and either two 
500 Ib. bom 500 Ibs. (3,07 with twọ of the Sabre V in a Tempest with radiator and oil cooler taking — | o(.]b, bombs or six pairs of rockets may be carried under 
500 lbs. (6,130 kg.) up the whole of nose duct and with the air intakes located in — tho wings Equipment includes both Radar and radio. 
Perr ‘ce. —Maximum speed about 435 m.p.h. (696 km.h.) the wing leading-edge alongside the fuselage. 'This version, y i : N " 
IMENSIONS,—Span 38 ft. 5 in. (11.7 m.), Length 34 ft. 6 in. (10.5 m.) 
which, with the original leading-edge radiators, was to have been Height [tall down and one aieateew hlüde vertical) 14-£t, T] in. (4.4 
the Tempest I, became the Tompest VI, the first flight of the m,), Height (tail up and w folded) 16 ft. 3 in. (4.0 m.), Wing 
prototype taking place in June, 1944, Except for the small ures 280 sq. ft. (26 sq. m.) 
intake ducts alongside the fuselage, the Mk. VI is similar in Weiaur LoApkp. —11,990 Ibs 
external outline to tho Tempest V Perrormanck.—Maximum sp 460 m.p.h. (736 km.h.) at 
DiMEN&IONS.—Spnn 41 ft. (12.5 m.), Length 34 ft, (10.3 m.), Wing 24,500 ft. (7,470 m.), Climb to 20,000 ft. (6,100 m.] 6.3 min., Max 
aren 302 sq. ft. (28.06 sq. 1m Rango (with auxiliary drop tanks 1,160 miles (1,860 km.h) 
THE HAWKER FURY AND SEA FURY THE HAWKER TYPHOON 


The Typhoon, which went into action early in the Summer 
th 
e 


The Fury I is a single-seat R.A.F, fighter which was designed 
to meet the requirements of the F.2/43 Specification, The Fury Of 1942, was the first aeroplane to go into operational use w 
is recognisable ns belonging to tho Hawker family of single-seat the 2,200 h.p. Napier Sabre twonty-four-cylinder H-type s! 
fighters for in general appearance it ix similar to the Tempest IT, Valve liquid-cooled engine A : 
It is, however, an entirely new aeroplane with a re-designed Tho prototype Typhoon first flow on February 24, 1940, 


fuselage of monocoque construction throughout. Particular — but after the collapse of France in June of that year production 
attention has been paid to pilot’s comfort und view. The cockpit was stopped to enable the Hawker company to devote its max 
has been raised slightly and the fuselage forward of the cockpit imum effort to the production of the Hurricane. This caused 


The Hawker Tempest V Single-seat Fighter The Hawker Sea Fury Singl 


seat Naval Fighter (Bristol Centaurus XVIII engine) 
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The Hawker Typhoon IB Single-seat Fighter. 


conside 


able delay in the introduction of the 
on which was not resumed until later in 1940. 
duction Typhoon flew on May 26, 1941 

The Typhoon Mk. IA is armed with twelve 303 Browning 
machine-guns, and the Mk. IB with four 20 m/m. Hispano guns, 
The Typhoon can also be fitted with racks to carry two 500-Ib. 
or two 1,000-Ib. bombs, one under each wing. Alternatively 
auxiliary drop fuel tanks ench of 45 gallons capacity may be 
fitted under the wings to increase the range. 

The ròle in which the Typhoon excelled above all others, 
however, was that of a rocket-firing ground-attack fighter. 
With eight rockets, each with a 60-Ib. H.E. or 25-Ib. armour: 
piercing head, in addition to its normal four cannon armament, 
its fire-power has been compared with that of a broadside from 
a ermser, and was sulliciont to penetrate the most heavily 
armoured tanks. 


"yphoon, work 
The first. pro- 


Tyre. —Single-seat Fighter and Fighter-Bomber 
Wixos vwing  cantilever monoplane. Wings 
taper from roots to semi-eireular tips and are attached to the c 
fusolage by four pins, two to each spar, "hero is no centro-scetion, 
Two-spar all-metal structure. ‘The two spars nre braced together 
by six main ribs and à number of light ribs. The inner portions 
of the spars consist of extruded section booms with N-girder webs 
the outer portions have extruded T-section booms and single plato 
Tn the gun bay n D-section member takes the torsion and 
provides the stiffness. Aft of the D-spar two largo gun doors 
form the upper surface. Outboard of the yun-bay the wing is 
of normal stressed-skin construction with two spars and skin 
reinforced by atrini "rise. ailerond and split flaps are metal. 
covered. Latter are mechanically interconnected cross the 
fuselage. 
FusevaGe.—Enginenounting and centre fuselage are basically n 
angular rigidly-braced structure of steel tubes nssembled 
together with flat plate fittings and machined stampings and 
covered with detachable metal panels, The rear fuselage aft of 
tho pilot's cockpit is a monocoque structure consisping of a stressed 
skin, flush-riveted to oval-shaped formers and straight longitudinal 
stringers. The rear end of the rear fuselage carrying the tail 
unit and incorporating an integral fin, is à separate unit and is 
attached to the rear fuselage by a circumferential riveted joint and 
a number of longitudinal finger plates. The joint between the 
front and rear sections is by four quickly-removable bolts. 


Tair Uxrr.— Cantilever monoplan type. All-metal structure with 
motal stressed -skin-cov fin and tailplane, moetal-coverod 
elevators, and fabric-covered rudder, Adjustable trimming-tabs 
in movable surfaces 

LANDING Gean.—Retractable type. 
absorber legs and Dunlop wheels and pneumatic brakes. Dowty 
oleo-pneumatie tail-wheel and shock-absorber and Dunlop-Ecta 
tail-wheel. Main wheels retract inwardly into wells in the under- 
side of the inner portion of the wings, tail-wheel forward into fuselnge. 
Doors on the underside of the fuselage close over und seal the wheel 
wells when the landing gear is retracted 


hove str 


Vickers oleo-pnoumatic shock 


The Hurricane IV Single-seat Fighter with Rocket Projectile equipment (Rolls-Royce Merlin 21 engine). 


Powen PLany.—One 
H-type liquid-eoc valy 
feot on the front wing spar and its fr 
tubo structure cantiley 
velocity duct. bi 
mir intake m the 
de Havill 


Napier Sabro ILA twenty-four-cylinder 
angino mounted with its rear 
nt fect supported by a braced 
d from the front face of the apar. Low 
oath engine houses radiator and oil cooler with 
itro of the assembly, Threw or four-bladed 
id constant-speed airserew. Four self-senling fuel tanks 
in wings, two between wheel wells and rear spar and two forward 
of front spar at the inboard end of each wing. Oil tank in top of 
fuselage aft of fireproof bulkhead, Auxiliary fuel tanks may ho 
carried under wing 


ACCOMMODATION cockpit ove 
Bullet proof windscreen and arn 
p blister" typo sliding hood 
Full. electrical equipment; oxygen 

ARMAMENT.—Either twelve 0.303 in 
1A) or four 20 m/m. cannon (Mk 
outside the airscrew dise 
under each wing 
carried, four under 


trailing-edgo of wing 
forward and aft of pilot. Single 

table seat and ridder-bar 
ete 


Browning machine-guns (Mk 
1H) all in the wings and firing 
Rack for one 1.000 Ib. or 500 Ih. bomb 
Alternatively, eight rocket-projectiles can be 


ch wing 


DIMENSIONS, Span 41 ft. 7 in. (12.67 m.), Length 3 11 in, (9.73 
m.) Height 15 ft, 34 in. (4.00 m.), Wing area 2 ft. (25.92 
sq. m.) 

Went LoApkp (Fighter version).—11,500 Ibs. (5,220 kg). 

PrnronMANCE.—No duta available, but stated to oxceed 400 m.p.h. 


(640 km.h.) in level flight 


THE HAWKER HURRICANE. 


The Hurricane was designed to Air Ministry Specification 
F.36/34, the prototype making its first flight on November 6, 
1935. Putinto production in 1936, the first production Hurricane 
I flew in October, 1937. 

Although it was no longer in production when the war ended the 
Hurricane was still in service as a first-line aircraft. It served 
on seventeen different battle fronts—in the British Isles, France, 
Norway, North Africa, Sicily, Italy, the Middle Enst, the Far 
East, Russia, in the Battles of the Atlantic, the Mediterranean and 
the Northern Convoys, to mention the most important—as a 
fighter, a fighter-bomber, an R.P. fighter, a "tank-buster," a 
catapult fighter and earrier fighter. In 1944-55, equipped with 
rocket projectiles, the Hurricane was used with great effect 
against enemy shipping in the Adriatic, and as a fighter-bomber 
it served with distinction in Burma 

Well over 15,000 Hurricanes were built, the last one being 
delivered from the Hawker factory in September, 1044. 

Hurricane I. Rolls-Royce Merlin II or III engine. Arma- 
men consisted of eight Jin. Browning machine-guns, four 
in each wing. Originally had fabric-covered wings, two-blade 
wood fixed-piteh airserew and was without armour or self 
sealing tanks. In 1939 the Mk. I was fitted with either the D.H. 
or Rotol constant-speed airscrew, ejector exhaust stacks, metal- 


The Hawker Typhoon IB Rocket Fighter (Napier Sabre IA engine). 


covered wings, armour, ete, In the Battle of Britain the Hurri 
ne I accounted for more enemy aircraft than any other type 
of aircraft and altogether in the first year of the war Hurricane 
squadrons accounted for more than 00 confirmed 
over the Luftwaffe, almost half the total of enemy aircraft 
destroyed by the R.A.F. in that period. In 1040 the Mk. I 
was fitted with air cleaner and desert equipment for service in 
the Middle East 

Hurricane II. 


vietoriea 


Rolls-Royce Merlin XX engine with two-speed 
supercharger xcept for slight alterations to the wings tc 
cater for increased armament, a new engine mounting for the 
longer engine and strengthening of the fuselage and landing 
gear to take care of the increased power and weight, no other 
structural changes were necessary. There were 
versions the Mk. LA (1940), with Mk. I metal wings 
with eight machine-guns ; the Mk. [LB (1940), with two addition 
guns in each wing outboard of the landing-light, to make a to 
armament of twelve in. guns, six in each wing; Mk. LIC 
(1941), with an armament of four 20 m m. (.737 in.) British 
Hispano cannon, the four-ennnon wings being initially rebuilt 
from damaged Mk. I metal wings; and the Mk. IID (1943 
which had an armament of two 40 m m. (1.579 in.) Vickers 
cannon and two .303-in. guns, together with additional armour 
for low attack. In 1941 both the Mk. TIB and IIC w provided 
with racks for carrying two 250-Ib. or 500-Ib. bombs or altern 
atively two 45 or 90-gallon droppable fuel tanks, and both were 
equipped with tropical equipment for service overseas. The 
Mk. IIB fighter-bomber first went into action over 
France in Novomber, 1941. In both the fighter-bomber and 
long-range versions, the Mk. II retained all its qualities as à 
fighter. 

Hurricane III. Tho Mk, IH was the British-built Mk. II 
fitted with the Packard Merlin engine. It was never in pro 
duction as the Mk. III 

Hurricane IV. Rolls-Royce Merlin 21 or 22 engine 
with wings capable of carrying the following alternative 
ments and loads ;—(1) two 40 m/m. Vickers cannon and two 


four bus 
quipped 


eeupied 


Fitted 
arma 


303-in. guns; (2) eight Rocket Projectiles and two .303-in 
guns; (3) two 250-lb. or 500-Ib. bombs and two .303-in. guns 
(4) two 45 or 90 gallon drop tanks and two .302-in. guns. Also 


fitted with 350 Ibs. of additional armour. Maximum speed 
314 mph. (502.4 km.h.), Range 495 miles (790 km.) 
Hurricane V. Rolls-Royce Merlin or 32 engine with 
increased take-off output. Same alternative armaments snd 
loads as the Mk. IV Only two built. 
Hurricane X. Packard Merlin 28 engine driving a Hanulton 
Standard Hydromatic airserew. Built in Canada by Canadian 


Car and Foundry Co., Ltd, Corresponded to the British-built 
Mk. I 


Hurricane XII and XIIA. Packard Merlin 29 engine. Bult 
by Canadian Car & Foundry Co., Ltd 
Sea Hurricane I. Rolls-Royce Merlin II or III engine. 


Conversion from Hurricane I.” In three versions :—the Mk. IA 
(1941), fitted with catapult spools, slinging gear and naval 
radio for use from C.A.M. ships (catapult-equipped merchant 
men) which were introduced in the Spring of 1941 for the air 
protection of convoys at sea ; the Mk. IB (1941) fitted with both 
catapult spools and deck arrester gear for aircraft-carrier use ; 
and the Mk. IC (1942), with the same airframe as the Mk. IB 
but with Hurricane Mk. IC four-cannon wings. The first 
enemy aireraft to be de ed by a catapulted Sea Hurricane 
IA was shot down on August 3, 1941. The Mk, 1B was the first 
singlo-seat carrier fighter monoplane to be used by the Royal 
Navy. It first went into operation in the Mediterranean 
June, 1942, particularly. distinguishing itself in the defence 
Malta convoys in the Summer of that year. 

Sea Hurricane I, Rolls-Royce Morlin NN 
version of the Hurricane I. Fitted with deck arrester ges 
and naval radio, but without catapult points, 

Sea Hurricane XIHA, Packard Morlin 29 engine. 
built. A conversion of tho Hurricane NIIA 

Hooked Hurricane Il. Somo Hurricane Ils were Stt 
with arrester hooks in 1943 for use as trainers on dummy ear 


engine 


Canadis 
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Maximum Weight 
l'ower 
Type und. Mark No. Engine Rating Fully 
—| Loaded|Service 
Weight} Load 
B.H.P.| Fr Lb. Lb., 
Hrratcase | Merlin TI or IT| 1,030 | 10,250 | 6,606 
Hurrcase 1 
TROPICAL Merlin 1l or IIL} 1,030 6,85 


Sea-Hurnicane IA Merlin TI or LIT! 1,030 | 780 
Sea-Hurricane IB Merlin II or TII| 1,030 6,800 
Hurricane ITA Merlin XA l, 014 
Hrrricaxs HR Merlin 1, 


HortcaNe IIB 

FIGHTER-BOMBER 
(2-2501b) 
Hurnicave IIB 


Merlin 21,000 


FIGHTER-BOMBER Merlin XX ,000 | 8,470 2,850 
( 001b) 
HURRICAN IC Merlin XX 21,000 1,925 
Henxicws IC 
FrcnrER-Bownen Merlin XX | 21,000 2,425 
(2-2501b) | 
Henurcas TIC | 
FIGATER-BOMBER Merlin ^ | 1,185 | 21,000| 8,710 
(2-5001b) | 
Hunnicase IIB | 
TROPICAL Merlin XX. 1,185 | 21,000 | 7,540 1,900 
Henntcane IIC | 
TROPICAL Merlin XX 1,185 | 21,000 | 7,780 | 1,980 
Hunncane IIB | 
TROPICAL, Locc-RaANGE Merlin XX 1,185 | 21,000 | 8,290 2,650 
Hunnicase LIC 
TROPICAL, LONG-RANGE Merlin 1,185 21,000] 8,530 | 2,730 
Sea-Honnicane IIB Merlin 1,185 | 21,000 1,800 
Sea-Hornicane IC 1,185 | 21,000 1,970 


Unlike 


the 
standard R.A.F. equipment. 


decks ashore. Sea Hurricane II they retained 


Tyre.—Single-seat Fighter and Fighter-Bomber 

Wrxos.—Low.-wing cantilever monoplane. Centre-section of parallel 
chord and thickness and two tapering outer sections, Centre 
section in one piece has girder spars, tubular strut drag bracing 
and a non-stressed metal covering. Outer wings, which i= 
Jointed to the centre-section, have two spars with double wobs at 
the inboard ends and single webs toward the tips. ‘Che gim-biy 
at the inboard end is diagonally braced but outboard of this the wing 
is of the fully stressed-skin type with two light auxiliary spars in 
addition to the main spars, Remainder of the framework c 
of flanged plate ribs and lateral stringers, the whole being covere 
with a stressed-metal skin, which is flush-riveted over the lendi 

Fabric-covered aile 


edge ms, Hydroulically-operated apht flay 
between ailerons and fi 
rLAGE.—Rectangular rigidly-braced structure of steol and 


aluminium alloy 


square-ended tubing assembled by flat-plato 


HAWKER-SIDDELEY. 
HAWKER-SIDDELEY AIRCRAFT CO., LTD. 
REGISTERED OFFICE , Part MALL, LONDON, 
Directors: T. O. M. Sopwith, C.B.E., F.R.Ae.S. (Chairman), 

Sir Frank Spriggs, Hon, F.R.Ae.S. (Managing Director), H. K 

Jones (General Manager) H. Burroughes, F.R.Ae.S., Sir Roy 

Dobson, C.B. F.R.Ae.S, and H. A. Meredith, O.B. 


S.W.l. 


The Hawker-Siddeley Aircraft Co., Ltd., which was formed 
in 1935, is the controlling organization of Sir W. G. Armstrong 


HESTON. 
HESTON AIRCRAFT CO., LTD. 
Heap OFFICE Heston AIRPORT, MIDDLESEX 
Works: HESTON AND ovon, Bucks 
Chairman : Sir Norman Watson, Bt. 
Managing Director; B. R. S 
Directors: G. A. Lingham, 
Golding 
Chief Designer ; G 


Jones, 


D.F.C. and Lient. Col G, ¢ 


Cornwall, B.A., A.F.R.Ae.S. 


MARTIN-BAKER. 
MARTIN-BAKER AIRCRAFT CO., LTD. 


Hrap Orrick AND. Wonks Hion DENHAM, NEAR Ux 
BUDGE, MIDDLESEX 

Directors James Martin (Managing and Chief Designer) 
ind Francis Francis 


The Martin-Baker Aircraft Co. Ltd. was formed in 1934 to 
exploit a special system of steel-tube construction evolved by 
Mr. James Martin This construction was embodied in the 
Company's first production, the MB-1, which was described and 


illustrated in the 1936 edition of this work 

In 1939 details were released concerning an experimental 
ingle-seat multi-gun fighter monoplane which the Company 
bult to the order of the Air Ministry. ‘This machine made use 


f the Martin system of steel-tube construction Brief details 

f this aireraft were published in the 1040 issue of this Annual 

Two further prototype Fighter aircraft have been. built, onc 

ad with a Napier Sabre engine and the other with a Rolls 

Koyee Griffon engine. The latter was, at the tine of writing 
ng test (lights and trials, 


THE MARTIN. BAKER F.18 49. 


Martin-Baker Aireraft Con Ltd., designed and built two 
ngle-seat. fighter aircraft to meet the requirements of the Air 
>) ification FLI8 3 The first was the MBL which 

fitted with a 2,020 h.p. Napier Sabre JI twenty-four cylinder 
liquid-cooled engine driving a D.H. Hydromatie three 
tant-speed nirsere This aeroplane was designed 


Verformanec 


Power ~ 
Loading Max 
Lb./B.H.P.|Lb./Sq. Ft, Max. Level Speed Rate of Tine to. Service 
Climb 20,000 fe, Ceiling 
MPH At Ft./Min. Mins, Ft 
330 — 17,500 36,000 
I 16,000 2,400 33,000 
t 16,400 2,000 000 
16,300 1 30,000 
21,000 | 1, 11,000 
21,500 40,000 
120 — 19,700 — 2,530 9.3 3,000 
746 307 — 19,500 — 2,280 10.5 — 30,000 
647 20.8 334 | 21,500 2,780 7.6 | 36,000 
| 
604 | 310 M4 | 10,500 2400 9.8 | 32,500 
7 33.8 301 | 19,300 2,160 116 
6.36 2 334 | 18,200 | 2,850 73 
6.05 328 | 18,000 8.3 34,000 
7.00 | 32,2 312 | 18,000 10.4 33,000 
| 300 18,000 11.0 | 31,500 
| 320 19,700 7.6 35,51 
| 314 19,500 o | 34,500 


oval section and covered 
and aft with fabric over 


fittings and hollow rivets, faired to an 

forward with detachable metal panels 

light wooden formers 

£ Uxrr.—Cantilever monoplane type 

two fin-posts. Fixed tail-plane with adjustable trimiming.tabs im 

each aerodynamically-balanced elevator. Aerodynamienly and 

statically-balanced rudder. — All-metal framework with fabric 
covering. 

LANDING Gear.—Rotractable type. Two Vickers shock-absorber 
struta hinged at the extremities of the centre-section front spar 
and retracted inwards and slightly backwards by Dowty hydraulic 
rams to bring whools between spars when raised. ‘The alight 
backward motion is imparted by a hinged back strut which slides 
on a guide at right angles to the span of the wing. Dunlop wheels 


Fin attached to fuselage by 


and pneumatic brakes. Dowty or Lockheed non-retractable 
tail-wheel t 
Power PrawT.—One Rolls-Royce Merlin twelve-cylinder Vee 


liquid-cooled engine. 
speed nirscrew 


Rotol or de Havilland three-blade constant 
Main fuel tanks (two) in centre-section between spara 


Whitworth Aircraft, Ltd., Armstrong Siddeley Motors, Ltd., 
Gloster Aircraft, Ltd., Hawker Aircraft, Ltd.. A. V. Roe & Co 
Ltd., and Air Service Training, Ltd 

The component companies of the Hawker-Siddeley Group 
were responsible for providing approximately 30% of all the 
equipment supplied by the British Aircraft Industry to the 
R.A.F. throughout the whole period of the European War, 
Total deliveries consisted approximately of 40,089 aircraft, 
inclusive of spares, and 38,504 aero-engines. In addition, the 


This Company was originally formed as the Comper Aircraft 
Co. Ltd., in 1929; the name being changed to the present title 
in 193 


‘The last. product of the Company about which details could 
be published was the Phanix five-seat cabin monoplane 
This machine has been described and illustrated in previous 
issues of this Annual. In L088 the Company designed and built 


THE BRITISH EMPIRE; GREAT BRITAIN 


The test installation of two D.H., three-blade contra-rotating 
airscrews on a Hawker Tornado single-seat fighter. 


with gravity tank in fuselage. Tanks are protected with self- 
sealing rubber. Ducted radiator under fuselage below cockpit. 
Oil tank in leading-edge of centre-section on port side, Oil-cooler 
incorporated in main radiator. 

AccoMMODATION.—Enclosed pilot's cockpit over wing. Sliding canopy 
with quick-release for emergency exit. Further emergency 
escape panel in side of fuselage between upper longeron and canopy. 
Front and roar uriour protection anid bullet peouf windshield 

ARMAMENT AND EQUIPMENT.— Either eight Browning .303 in. machine: 
guns; twelve Browning .303 in. machine-guns; four 20 m/m. 
Hispano cannon; or two 40 m/m. guns and two .303 in. machine. 
guns, oll wing mounted. Wi cks for two 230 or 500 Ib. bombs 
or auxiliary fuel tanks, or rails for eight rocket projectiles, Night- 
flying equipment with landing-lights m leading-edge of outer wing 
sections. navigntion lights, oxygen equipment, radio, etc. 

DrwENSIONS,—Spnn 40 ft. (12.2 in.), Length 32 ft. 3 in. (9.84 m.), 
Height (on wheels) 13 ft in. (4 m.), Wing aren 2. 
(33.82 sq. m.), Trak 7 ft 1 I8 m.) 

Warrants ase Penronnser Halk 


Group repaired 11,010 aireraft and § 
production in the group rose from 1,753 
figure of 8,705 in 1943-44, the latter figure not including 2,190 
repaired or re-conditioned aircraft. [Engine production rose 
from 2,175 in 1938-39 to 8,008 in 1942-43. 

Factory space increased from a floor area of 2,000,000 sq. ft. 
in 1938 to 15,000,000 sq. ft. in 1944 and the rate of new aircraft 
production from 60 to 600 per month 


two prototype elementary the Air 


Ministry. 


Training monoplanes for 


Tho latest activities of the Company may not be specified, but 
it can be said that it has been fully engaged on lurge-seale sub. 
ontracting on behalf of the biggest contractors to the Ministry 
of Aireraft Production as well as in experimental work for the 
\ir Ministry. 


The Martin-Baker M.B.5 Single-seat Fighter (Rolls-Royce Griffon 83 engine). 
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for an armament of six winjg-mounted. 20 m/m. eunnon It we easy servicing and marmtenance Phe fuselage n steel waembly, including coolant and oi li 
first flew on August 31, 1942. On one of its test fights the  tubestrueture with the covering in the form ofquickly-detachable grouped together, ina lnminar-flow duct i | 
MB. was forced to land through engine trouble and inn collision metal panels. "Ihe wings employ a D-type torsion box, the mnin.— In the M.B.3 the eoolint. and oil radiator 
with a tree after touching down the aircraft was destroyed and member of which is a steel spar built np of. laminated plate the wings 
the pilot, Capt. Vo E. Baker, n director of the company, was Split flaps and: inwardly-retraeting lnnding-genr are pneumat Armament of the M.B.5 consist r wing-m r 
killed wally operated cannon, two on eath side of the fuse itbourd | 
A completely new Inyout was adopted for its successor, the Fhe pilot's cockpit is situated over the wing. g a goml genr 
M.B.5, using a Rolls-Royce Grifon 83 twelve-cylinder Vec view forward and downward, Particular. attention haa been Dyess Span 36 fr. (10.7 1 Lengt ) 
liquid-cooled engme driving two three-blade D.H, contra- — paid to the layout of the cockpit, with well-designed control Height 15 ft. (5 m), Wing aren 202 aq 
rotating airserews. This aeroplane first few on May 23. 1944. and instrument installations, A  jettisonable  bhister-type Went Loane, 11,500 tha, (5.22 
Both these aircraft made use of tho Martin-Baker patented mopy is fitted Prnrowtaxee Maximum spoed I 


system of steel construction, the outstanding features of which Phe power-plant installation is very clean, with the radin 


MILES. 

MILES AIRORAFT, LTD. 

Heap OFFICE AND. Works Reaping, Berks 

Directors F, G. Miles, F.R.Ae.S.,, Mrs, M, F. M. Miles, 
G. H. Miles and W. H, Gatty Saunt 

Miles Aircraft Ltd. was formerly known as Phillips & Powis 
Aircraft Ltd., which had been formed in March, 1935, as a public 
mpany to take over the aireraft manufacturing business 
previously conducted by Phillips & Powis Aircraft (Reading 
Ltd 

The Miles Magister is the only monoplane in Great Britain 
to be approved by the Air Ministry for ab initio instruction of 
R.A.F, pilots and it is in use in R.A.F, training establishments 
in England and overseas 

The latest products of the Company concerning which full 
details may be published are tho M-25 Martinet two-seat Target 
Tug, the M-18 Light Training monoplane, the M-28 Training 
and Light Communications monoplane, and tho Glider-Tug 


version of the Master 11 which was evolved to serve as a tug 
for the Hotspur IH training glider 

Among those products of which only prototypes have been 
built in recent. years are the M-20 all-wood single-seat Fighter, 
the M 


je-engined tandem-wing flying mock-up, the 


M-30B, a twin-engmed tandem-wing flying scale-model, and tho 
M-57 Aerovan, a twin-engined Light Freighter 
In addition, the Compamy is building tho M-60, an all-metal 
l4-seat Feeder-line transport designed to the Brabazon ñA The Miles M-57 Aerovan Light Freight or Passenger-carrying Monoplane (two 150 h.p. Cirrus Major engines 
Specification and powered by four D.H. Gipsyqueen or four 
Alvis Leonides engine It is expectod that the prototype will be ready to fly by the end plywood skin, Constant taper from roots t \ " 
of 1045 or early in 1946 werofoil flaps aft of trail teda 
THE MILES M-60 MARATHON Dimessions.—Spon 65 ft. (19.8 m). Length ot (6 6 m. (1 FuskrAGE.— Deer vt l 
The M-60 is a four-engined medium-range feeder-line aircraft Height 03 ft 3 in. (41m pecus Bri Mot en Y 
which conforms to the requirements of one of two feeder-line — Wironrs -Weight empty 000 Ia. (4,500 ke). Crew (2) 400 Ths ining ee 
types recommended by the Brabazon Committee. It will be HE eet a OR ee 1308 Rede Freie vat amil B60 he, TAL Usie—Contilever n i 
able to carry 14 passengers and bi plus 360 Ibs, (255 kg.) a a ia aL DU DA. 63,200 ke), Wei fondmi ced rudders, W «d 
of mail or freight, over a still-air range of 500 miles (800 km.) 15.000 ibm, (0,810 lur. i I Gran—Fixed tricycle h 
at a recommended economical cruising speed of 175 m.p.h. — prenronsascr. — Economienl cruising speed 173 m ph. (280. km.h.) pneumntie articulated type susper dd 
(280 km.h.) Initial rate of climb 1,300 Ft /mins. (408 m./mi Rune (still av Tuseinge slos, Steere ble. ant layt e whe ounted r 
The Marathon will be an all-metal high-wing monoplane with 500 miles (800 km.) po Vei PEA ORE iio St -— 
high-lift. wings, Miles patent lift flaps, trieyclo landing-gear THE MILES M-57 AEROVAN. Cirrus Major fourccylinder in-line inverted Yu ! 
twin fins and rudders and a power-plant consisting of four — Tyrr.— Light twin-engined Freight or Passonger-curier any other engines of similar power and weil 
140 h.p. D.H, Gipsyqueen six-cylinder in-line air-co l engines WinGs.—High-wing cantilever monophin Allwood structure. with constant-speed airscrews. Two ible erash-qi " 
in wing root leading-ed, 
AccowxopATION.—P'ilot's compartment in nose of fuselage with 
for pilot and one other crow member. Entry rt 
through full-length door on each si Communicating d 
main cabin, which is free of all obstructions and has large fre 
loading doors nt rear end beneath the tail-boom, Can also 
irranged to accommodate aix passengers, Maximin payload 2.240 
Ibs. (1,017 ky 
DineNstons.—Span 30 ft. (12.24 m.), Length 36 ft. (10.07 m.), Height 
(over rudder) 13 ft. 6 im. (3.5 im.) 
Werours.—Tare weight 3,000 Ibs. (1,362 kg.), Maximum payload 2,240 
Ibs. (1,018 kg.), Weight loaded 5,900 Ibs. (2,680 kg.) 


PenrorMANCE.—Cruising speed 110 in. p.h. (176 km.h.) 
air 490 miles (720 km.) 


The Miles M-57 Aerovan Light Freighter 


THE MILES M-48. 

M48 is the commercial post-war development of the 
Messenger. It differs from its service counterpart by 
ving Miles retractable auxiliary trailing-edge flaps and suitable 
rnishings and equipment, A variety of power-plants ranging 
140 to 180 h.p., will be available for installation in the 

\ prototype fitted with a 150 h.p. Cirrus Major engine 
in 1945 


LAS 


as flying early 


MENSIONS,—Same as for M-38 
Veionrs.—Weight empty 1,500 Ibs. (680 kg), Weight loaded 2,400 
Ibs, (1,090 kg. 
RFORMANCE (150 hyp. Cirrus Major engine).—Cruising. speed 115 


Stalling speed 25 m.p.h 


p-b. (184 km.h.) (40 km.h.) 


THE MILES M-39B. 


The M-39B is a twin-engined tandem-wing monoplane which 
a flying scale model for a high-speed bomber design. 


vas buil 
wings of all-wood Forward wing 
of fuselago beneath pilot's cockpit. Rear 
nd of fuselage, Twin fins and rudders at 


Tandem construction. 
| to underside 
anted at rear 
of rear wing with central stabilising fin on centre-line 


Vines. 
attach: 


wing m 


extremitie 
Rudders work independently, moving outwards in fhe direction 
of the turn, only one rudder being used at a time 

FskLAGE.— Oval section wooden structure with plywood covering 

LaNpING Geax.—Retractable tricycle type. Main wheels have 


articulated springing and retract backwards into 


oleo-pneumatic 
Nose wheel retracts into fuselage, Hydraulie 


engine nacelles 
wheel-brakes. 


Power Prant.—Two 130 h.p. D.H. Gipsy-Major four-cylinder in-line 
inverted air-cooled engines in nacelles mounted on the leading-edge 


f the rear wing and driving tractor airscrews. 
AccomMopation.—Single cockpit in nose of fuselage, Whole cabin 
hood hinges on starboard side 
t s.—Span of front wing 25 ft, (7.62 m), Span ol rear wing 
37 ft. 6 in. (11.43 m.), Length 22 ft. 4 in, (6.7 m.), Height 9 ft 
1} in 74 m.) 
WEIGHTS AND PERFORMANCE.—No data available 


THE MILES M-38 MESSENGER, 

The M-38 is a development of the M-28 and was primarily 
produced to meet the requirements of the Army for use as an 
Air Observation Post. It since been adopted as a light 
communieations type by the R.A.F. Basically, the two types 
are structurally similar but the M-38 incorporates several detail 
hanges. A new wing of thinner section, of slightly wider span 
and fitted with Miles auxiliary flaps aft of the trailing-edges is 
landing-gear is of the fixed type and a third 


has 


employed, the 
central fin has been ndded 


TyrE.— Three/four-sent. Light Communications and Air Observation 
Post monoplane 

Wiscs.—Low-wing cantilever monoplane. One-piece structure with 
constant taper and dihedral from fuselage to tips. All-wood 
construction with plywood covering. Miles auxiliary aerofoil 
flaps hinged aft of and slightly below trailing-edgo between fuselage 


and ailerons. Slotted ailerons nre interconnected with flaps and 
iroop when flaps are lowered 
Fusetace.—All-wood structure in two main assemblies, the front 
r cabin unit and the rear semi-monocoque unit 
Tam U Cantilever monoplane type with triple fins nnd rudders 
All-wood structure with plywood covering. Aerodynamic and 
mass-balanced rudders. 
I xa GrAn.—Non-retractable type. Miles olea-pnoumatic artic 
vension. Bendix wheel-brakes. Oleo-sprung self 
centering tail-wheel 
ower PLant—Ono 140 l.p. D.H. Gipsy-Major ID four-cylinder 
in-line inverted air-cooled engine. Two flexiblo fuel tanks, one in 
each wing. Maximum fuel capacity 30 Imp. gallons. Oil capacity 
24 Imp. gall 
DATION.—Enclosed’eabin for pilot and two'or'three passengers 
lard ice instrument-flying panel and full instrument 
ipment. Large view windscreen and Perspex sido panels 


provide inreatricte w forward and on both side Cabin 

rs hinge upwards. Dual control and other fentures make the 

mracraft suitable for training purposes. Also adaptable for use 

as nir-Laxi, oinbulance, light freighter and. privato-owner arcraft 

n N STON: pan 36 ft. 2 in. (11 Length 23 ft. 0 in. (7.24 m.), 
ight 7 ft. in. (2.28 m ), Wing area 101 sq. ft. (17.7 sq. m.) 

WT Weight empt 1 ml equipment 1,360 Ibs. (617 

Maximum loo iglit 400 1,000 kg-) 


The Miles M-38 Messenger. 


BRITAIN 


THE BRITISH EMPIR 


The Miles M-35 Experimental Tandem-wing Monoplane (130 h.p. D.H, Gipsy-Major engine). 


PrnromwANCE, (D.H, Gipsy-Major ID engino)—Maximum speed 
120 m.p.h. (193 km.h., Cruising speed 112 m.p.h. (183 km.h.), 
Stalling speed at sea level 28 m.p.h. (45 km.h.) Initial rate of 
climb 1,100 ft./min. (335 m./min.), Servi iling 17,000 ft. (5,185. 


m.), Take-off run (0 m.p.h. = 8 km.h. head wind) 60 yards (55 m.) 
Distance to clear 60 ft, (15 m.) 138 yards (120 m.), Landing-run 
5 m.p.h, = 8 km.h. head wind) 60 yards (55 m.) 


THE MILES M-35. 

The M-35 18 a single-engined tandem-wing flying mock-up 
which was built as an ncrodynamic experiment in connection 
with a design for a shipboard fighter 
Winos.—Tandem wings of all-wood 

attached to the top of the fuselage aft of the pilot's c 

rear and largor attached to tho underside of the fuselage 
wd of the power-unit. Elevators and flaps hinged to the trailing 
» of the forward wing, tho rear wing carrying ailerons and 
flaps and tho two fins and rudder 


construction, the forward wing 
ckpit and the 


wing 


FUSELAGE Oval section structure of all-wood construction with 
plywood skin 

LANDING Gran.—Fixed tricycle type with ono wheol mounted beneath 
the fuselage under the forward wing and two wheels beneath the 


centro-section of the rear wing w. Wheel. 
brakes. 

Power PLANT.—One 130 hp. D.H 
inverted. air-cooled engino mounted at the 
and driving n» pusher airscrew 

ACCOMMODATION 
forward wing with wid: 


Oleo-pneumatie spring 


Gipsy-Major four-cylinder in-line 
aft end of the fuselage 
ihead of the 


Single cockpit in nose of fuselage 


and unobstructed view 


DixtENBIONS.—Span (both wings) 20 ft. (0 m.), Length bin. (0.1 
m.), Height. 6 ft. € in. (2.05 m.), Total wing area 13; ft. (12 sq 
m.) 

Wxtonrs,—Tare weight. 1,400 Ibs. (002 kg), Weight loaded. 1,850 Iba 
(839 kg 

Penronmance.—-No data available 

THE MILES M.33 MONITOR 
Tho Monitor was designed to Specification Q.0/42 to meet 


requirements. for a hyheapeed target-tug which would ha 


towing speed of not less than 300 m.p.h. (480 km.h.) and an 
endurance of 3-4 hours. The prototype VT. MK.T first flew on 
April 5, 144, and proved to be eminently satisfactory, the max 
imum speed bemg 360 mph. (576. knih.) As naval require 
ments for seh an acrophine, and particularly one whieh could 
simulate dive-bombing attacks on ships, were urgent, the RAL 
relinquished its claim to the Monitor, whieh was then pnt into 
production for the Royal Navy as TAI Mk, with certain mod 
itieations, including: hydrautically-operated dive-brakes, to suit 
it to its new duties, 

Phe Mk. [has intended primarily for high-speed Fleet target 
towing duties, Tt ean sleeve and Iag targets as well as 
peen winged targets of 16 and 32 ft. span. A 10 h.p, hydraulic 
wineh is capable of handling all types of targets with 6,000 ft 
of towing cable at speeds of over 300 mph, Stowage for spare 
targets im provided internally and targets can be changed in 
flight. Winged targets are towed off the ground at the end of 
n. 250-ft. cable, the cable being paid out in the air to anything 
np to 6,000 ft. according to the type of practice 


ind in the midship cupola for 
height 
hts which are 


loented in the 


Cameras arc nosc 
Fleet 


used to determine the 


marking gunnery practices and Radar cheeking 


equipment is acenrate he 


necessary in analysing such practice 


‘The Monitor is of mixed construction with an all-wood one 

etal fused, k l up design and pro 
tipulnted that the Monitor should 
rear but c 


and 


piece wing To spec 


duction it was originally 


wing and dancin ving to the 


t standard Beaulighter 


increased use of the Benuhghter this decision was abandoned 
ind a new. all-wood wing was designed for the aireraft, The 

wifighter landingsgear was, however, standards Nhe 
power plant eonsistsof two 1750 hp, Wright R-2000-3410 fourteen 
vylinder radial air-cooled engines. dris ng Hilton. Standard 
Hydromatie inrsere Hydraahe power for the landing gent 
Japs. dive brakes and towing wineh is supplied hy pumps driven 


The Miles M-35 Experimental Tandem-wing Monoplane (130 h.p. D.H. Gipsy-Major engine). 
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p. 76.3 h I 
t it n 
1 r Ma 
The Miles M-33 Monitor Target-towing Monoplane (two Wright R-2600-C14AB engines). ( Pu ing à d 
h 6 k 
Ultimate range (24 I 
off the starboard engine. Wing fnel tanks huve a capneity of Tyre.—Three/foursoat cabin. monopla: 
480 Imp. gallons Wixas,—Low-wing cantilever monoplane taporing slightly in chord 
and with maximum thickness at points where retractable landing THE MILES M-27 MASTER III. 
Fhe:crew of two conaints of pilot und abserver/timect-operator gear units aro located. All-wood struct Miles low-drag — Twpr, Two-sent Advanced Training Monoplane 
Target operation has been simplified so that the operator merely &uxiliacy aerofoil. flapa between ailerons and fusdlage and hing i ing M i mata 
places à target on an endless belt and, after connecting the uir-brakes under fuselage, Ailerons droop whon flaps are extended. m 
target halyard to the towing enable, pulla a lovor, By this means — FosktAGE —All-wood plywood-covered structure of characteristic — poy R-1535.8B4G. Twin W 
the target is automatically ejected from nn aperture in the under Miles construction air-cooled engine rated 
side of the fuselage, thereby minimising the amount of draught Taru Uir.—Contilever iaonoplano type with twin fins and rudders th 825 hey la 
wd. discomfort. usally associated with the opening of doors Wooden framework with plywood skin. Horn-balanced ruddor * 
while flying LANDING Gean.—Retractable type, Each main unit comprises a Fuel tanks in tion stul 
fork incorporating knoe-action oleo-pneumati shock-absorbers ACCOMMODATION as for Master IT 
Dimess Span 65 ft. 3 in. (16.85 m.) Length 46 (t. 8 in. (14.23 and a small-diameter mediun-presaure wheel. Wheels retract — DrwENSIONS.—Spnn 35 ft, 9 in. (10.9 m 1 
Height (tail up) 18 ft. 4 in. (5.8 m.), Heyht. (mil dows backwards into wing. Bendix wheel-brakes. Lever-suspension Height (tail down) 9 ft. 3 in. (2.82 r 2 
urscrew blade vertical) 14 ff. 3 in. (4.35 m), Wing area 500 sq. Ft oleo-pnoumatic tail-wlieel 
$0.5 sq. w Power Prant.—Any four-cylinder in-line engine of about 150 h.p Weight empty 4,210 Ibs, (1,911 kg.) aded 5,401 
Weiours —-Weight empty 15,723 lbs, (7.145 kg.), l'etrol and oil 3,744 may be fitted, including the Cirrus Major or D.H. Gipsy-Major Ibs, (2,452 kg 
Ihe. (1,700 kg). "Target twing pont (ti Ih, GUN lr), Weight ondes ITA with fixed-pitch mirscrow, or the D.H. Gipsy-Major III PERFORMANCE.—Speed at 2,000 ft. (610 m.) 21 
21,050 ths, (0,560 kg IIIS with constant-speed airscre Main fuel tanks in wings Speed at 5,000 ft. (1,525 m.) 221 m 
" ; ; Accommopation.—Enelosed cabin seating threo or four, Full ini 9,000 ft. (2,745 m.) 231 m p.h. (369.6 kr Speed at 15,000 
PERFORMANCE. -Maximum speed 260. mph, (070. kind), Cruising ment equipment includes standu: (4,675 m.) 227 m,p.h. (303 km.h.), Speed at 20,000 ft. (0,100 
peer Sarda. CET UGG Pts COE a) rhe eer Large clear-view wind pr 218 m.p.h, (348.8 km.h.), Service ceiling 27,300 ] 
mph. (144 km.h.), Climb to 25,000 ft. (4,570 m.) 30 mins. Su ibotvaideacat coge tc sae 
Cabin can be adapted n 1 applications THE MILES M-25 MARTINET. 


n duties, radi 
transport, ete 


including field ambulance work 


ind navigational training, nirorew 


»onoplane. 


THE MILES M-28. 


SELAGE 
The M-28 has been built in several versions for exper 


nental 


work the entire enbin r n le removable UANDING GEAR 


with all Mark raf 
purposes. The following are the four main variants, the Mk Span 30 ft. 8 in. (9.35 24 ft. (7.32 m.) ANT XX I 
IV being that which the company intends to market after t 4 in. (2,54 m.) radial air-cooled engine rated at 835/870 h.p. at 4,500 ft. (1,3 


the war 

M-28 Mark I. D.H. Gipsy-Major ITA engine and fixed- 
pitch airsorew, T'wo-sent dual-control trainer. Mechanically 
operated landing-gear and vacuum-operated flaps 

M-28 Mark Il. D.H. Gipsy-Major or Cirrus Major engine. 
Three-seat dual-control trainer. Hydraulically-operated landing 
gear. 

M-28 Mark III, Cirr 
control trair 
brake 

M-28 Mark IV. D.H. Gipsy-Major III engine with constant 
speed airscrew. Four-seat light transport. Single control 
Vacuum-operated landing-gear, flaps and air-brake 


Major III engine. Three-seat triple 
Vacuum-operated landing-gear, flaps and air 


The Miles M-28 Tnree/four-seat Cabin Monoplane (D.H. Gipsy-Major engine). 


ee erem 


The Miles M-33 Monitor Target-tug. The Miles M-27 Master III Advanced Training Monoplane (Pratt & Whitney Twin-Wasp Junior engine 


THE BRITISH EMPIRE: GREAT BRITAIN 


The Miles M-25 Martinet Target-towing Monoplane (Bristol Mercury engine). 


The Miles M-27 Master III Advanced Trainer. 


The Miles M-20 Single-seat Fighter (Rolls-Royce Merlin XX engine). 


radintors and all and interchangeable 


Bristol Beaufighter JI 


accessories, with the Tam Unrr.—Cuntilever monoplane type. Wooden structure, with 


plywood and fabric covering 


Armament consisted of eight .303 in. Browning machine-guns, MANDING Gris Retractable type. Each main wheel unit retracts 
four in euch wing, and hinged panels in tho upper surfaco of — packewards and upwards, the wheels turning through W degre 
the wings gave casy access to the guns which were mounted in shock alascbure, Hydraullo wheel brka Nonstad Abi tulle 
chassis designed to facilitate rapid servicing and replacement, castor tuil-wheel - 

The M-20 had a speed compnrablo with tho best fighters at Power Prawr.—Ono Bristol Mercury XX. nine-cylinder radial air 
that time, being faster than tho Hurricane but slightly slower cooled engine rated at 835/870 h.p. at 4,500 ft. (1,370 m.) and 
than the Spitfire. However, it carried considerably more giving a maximum output of 785/820 h.p, at sea level, NACA 
ammunition and had a greater range than either of these two coming with leading-edge exhaust collector ring and trailing-edg 
Sorat controllablo gills. Fuel tanks in centre-section stubs 

4 \ccommopation,—Enclosed accommodation for two, in tandem, with 

l'wo prototypes wero built, the second being produced to the unl, controls) “Moulded. AKARE" windscreen, ‘Sear’ seat 
order of the Ministry of Aircraft Production as a Fleet Fighter. adjustable with vertival t f 12 ins. to bring the occupant's 


It was equipped with cutapult points and embodied other minor 


hend above the normal fairing line, thus providing excallont view 


modifications 
With tho defeat of tho Luftwaffe Battle of Brituin, 
the need for proceeding with the development and production 


in the 


over the centre-section and wing on both sides as well us immediately 
forward. Ho 1s protoctod whilo he is in this position by a special 
design of clear panel windscreen which folds up out of the cabin 


hooding. Adjustment of ruddor-bar may be made simultaneously 
with soat adjustment 


of the M-20 did not arise. 


THE MILES M-19 MASTER II. DiwENSIONS.—Span 35 ft. 9 in. (10,9 m.), Length 29 ft. 6 in. (9 m.), 
The Miles M-25 Martinet Target-tug. Tyre »-soat Advanced Trainor and Glider Tug Hoight 9 ft. 5 in, (2.86 m.), Wing urea 224 sq. ft. (20.8 sq. m.) 
Wiwos.—Low.wing cantilover monoplane. NACA Section No, 230 — Wiionrs,— Weight empty 4,130 tbs, (1,875 kg.), Weight loaded 5,312 

to thickness/chord ratio of 23.8 por cont, — Wing-stubs slope down tba 12 kg.). 


ximum output of 785/820 h.p. at sea level. NACA 
ling-edge exhaust collector ring and trailing-edge 
Mnin fuel tanks in centro-section and auxiliary 


PERFORMANCE, 
00 ft. ( 
050 m.) 


from fuselago, outer sections set at slight dihedral angle. Wooden 
structure, with plywood covering. Milos hydraulically-operated 
split truiling-odge flaps, depressable to 25 degrees for take-off 


Speed at sea level 240 m.p.h. (384 km.h.), Speed at 
5 m.) 200 m.p.h. (416 km.h.), Speed at 10,000 ft 
m.p.h. (408 km.h.), Speed at 1 5 m.) 


controllable g 


tani wter wing Oil tank in fuselage behind fireproof and 90 degrees for landing 45 m.p.h. (302 kin.h.), Cruising speed at 2/3 power at 5,250 [t 
bulkhead FusELAGE.—Oval| wooden semi-monocoque, with stressed plywood (1,000 m.) 230 m.p.h. (308 km.h.), Servico coiling ft 
t Enclosed unodation for two in tandem akin. (8,540 1n.). 
1 tl sition, Wind-driven winch for 
lec electric h for sleeve target only. Fla 
t container fuselage by kpit control 

et rear e ith halyard: r attachment 
to flug et tow-line, — Provisi le for the observer to gain 
" » the end of tl m gh a hatch in the bottom 
nm A pup seat is pr d for the obser 

nir pan 30 ft. Arn), Length 30 ft. 11 in. (9.46 m.), 
H ht | i 1 Wing urea 248 sq; ft. ( bL eq. m 

p omj 4,600 Ibs. (2,000 ke), Weight loaded 6,600 
ROI 1.— Maximum speed at sea level 232 m.p.h. (371 km.h.) 

i at 15,000 ft. (4,575 m.) mph. (370 km.h.), Cruising 
i t 4,600 ft. (1,370 m m.p.h. (300 km.h 
THE MILES M-20. 
The M-20 was designed in 1940 to mect a possible emergency 
hen Great Britain was faced with a shortage of fighters 
t th l ngth of the Luftwaffe based in France 1 
Counts 

1 eks and t is after nuthority was received from 
ist Mir Production to proceed with tho design 
nstruction the prototype made its first flight 

] constru vood and fabrie covering was 

ed, J l te tandard Muster training 
t er ssiblo and u fixed landing 

i lite production. A moulded 

1 fitted, one of the first to be 

The T I 10 consisted of a standard Rolls 

Le omplete with coolant and oil The Miles M-19 Master II Glider-tug. The towing hook is below the cut-away rudder. 
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The Miles M-18 Two-seat Primary Training Monoplane (150 h.p. D.H. Gipsy-Major III engine). 


THE MILES M-18. 


Tyrr,—Two-seat Primary Training monoplano. 

Wises,—Low-wing cantilover monoplane. In three sections 
prising a rectangular centre-section and two slightly-tapered outer 
Sections with square tips, Structure to that of Magister 
with two spruce and plywood mair ruce and plywood ribs 
and plywood covering. Walnut "m 
instes Three portions of wing aro joined by 
large bolts through metal plate fittings bolted to spars. Differont 
ially-oporated ailerons of ieture to wings. Miles patent 
vacuum-operated split flaps trailing-edge between 
ailerons and aro in fivo sections, two outer wing fl 
section flaps and ono fuselage flap. Follow-up valveallows flaps to be 
wet in any desired position instead of only two ns in the Magister 

FesELAGE.—Similar to that of Magister but 4 ins. wider internally 
at cockpits, Spruce framework covered with plywood on bottom 
and sides. Separate forward and rear semi-circular top decking 
attached to upper longer 

Tam Usrr.—Cantilover type. Rectangular adjustable 
tail-plano of similar structure to wings, Fin built into rear end 
of fuselage, the leading-edge member attaching to sloping bulkhead 
in fuselage. Both fin and tail-plane aro plywood-covered 
Elevators of similar structure to tail-plane, Rudder has wooden 
framowork and fabric covering 

Laxpine Gran—Fixed cantilover type. Top ends of oleo legs 
attached to front spar of centre-section by light alloy castings 
Wheels are interchangeable with thoso of Magister but are mounted 
on stub axles to simplify removal. Brako-system similar to that 
on Magister. Full-swivelling tail-wheel 


com 


similar 
»ars 
inserts are 


d of ply spreaders 


ar 
over 


onti 
os, two centre 


monoplano 


Power Prant—Ono 150 h.p. D.H. Gipsy-Major HI or Cirrus 
Major four-cylinder in-line inverted air-cooled engino on tubular 
mounting and with cowling similar to that of Magister. Two 


interchangeable fuel tanks (12 Imp. gallons each) in ce 


tre-section, 


PARNALL. 


PARNALL AIRORAFT, LTD. 
Heap OFFICE: 8, SOUTH STREET 


NDON, W.1 


Works: YATE, GLOUCESTERSHIRE North Cincutan Roan, 
NEASDEN, LONDON ; WORMLEY, NEAR BRISTOL ; AND Tor wonTH 
SURREY 

Directors: The Earl of Limerick, D.S.O. (Chairman), [ 
Crump, O.B.E. F.LA., Capt. A. G. Frazer-Nash, M.LA.E,, 
PERCIVAL. 

PERCIVAL AIRCRAFT, LTD. 

Heap Orrice AND Works Luton AIRPORT, Lutron, 
BEDFORDSHIRE 

Directors : P. LI. Hunting (Chairman), Wing Cdr. G. L. Hunt 


ing, Capt. C. P. Hunting, W. A. Summe 
Whiteside and R. R. S. Cook. 

Chief Designer: A. A. Bage, A 

Works Manager : W. E. Salmon 

Secretary: J. M. Richards, A.C.A., A.S.A.A 
‘he Percival Aircraft Company was formed in 1932 
re-organized as Percival Aircraft Ltd. in 
were moved from Gravesend to Luton 

Percival aircraft achieved a number of outstanding perform 
ances in the years before the war, details of which have been 
given in previous issues of this Annual 

When the the Percival Vega Gull was chosen by 
the Air Min Officially named 
the Proctor it has been, and still is, serving as a trainer and 
as a light communications type. It is in use as a navigational, 
and radio trainer by the R.A.F. and the Royal Navy. It is 
also serving as a dual control trainer and as a four seat liaison 
and communications monoplane. 

The latest version is the Proctor IV, which is a re-design 
of the earlier models to conform to an Air Ministry specification 
for a radio trainer for the R.A.F. and the Fleet Air Arm 


THE PERCIVAL PROCTOR. 

The Proctor is in use by the R.A.F., the Royal Navy and Air 

(Transport Auxiliary for training and communications work in 
the following forms 


, K. D. Morgan, N. R 


t.Ae.S, 


It was 
1937, and the works 


war came 


try for conversion to service use, 


Proctor I. R.A.F. and A.T.A. communications type. Three- 
seater with side-by-side dual control and one rear seat 
Proctor I, Naval, Radio and Navigational Trainer. Three- 


seater with radio-operator on rotatable rear 
aerial on top of cabin. 

Proctor II. Naval Radio and Navigational Trainer. 
seater with radio operator beside pilot. 
top of cabin 

Proctor III. R.A.F. communications type. Three-seater. 
No dual control. Another version of Mark III has the rear seat 
on the port side with a small radio set alongside, 

Proctor III, Serles 2. R.A.F. Radio ‘Trainer. 


seat 


D/F loop 


Three 
D/F loop aerial on 


I'wo-seater 


ono on oach side of fuselage and accessible through removable panel 
Oil tank (2) Imp. gallons) in leading-edge of 
centro-section on port side of lage 

l'undem open cockpits with complete dual controls 
ekor behind rear cockpit in top 


in under surface 


ACCOMMODATION 
Small doors on starboard sido, F 


decking, Floor of locker removablo for wccess to flap ram nnd 
reservoir. Blind-flying hood fitted to rear cockpit, Equipment 
includes full night-flying and blind-flying equipment, fire 
oxtinguishers, map cases, respirator stowage, etc 


Dimexsions.—Span 31 ft 
Hoight (tail down) 6 ft 
q- m.) 
$ AND LoADINGS.— Weight empty 1,306 Iba, ( 
200 Ibs. (90,5 kg.), Petrol and oil 207 lbu, (94 kg.), Pay load (allow 
ance for pupil and extra equipment) 206 Ibs, (03 kg.), Weight 
loaded 1,918 Ibs, (870 kg.), Wing loading 10.48 lbs./aq. ft. (50.8 
kg./sq. m.), Power loading 12.70 lbs,/h.p. (5.7 kg./h.p.) 
PERFORMANCE (150 h.p. Cirrus Major engino).—Maximum speed 130 
m.p.h. (208 km.h.), Cruising speed 120 m.p.h. (192 km.h.), Stalling 
speed 40 m.p.h. (04 km.h.), Initial rate of climb 780 ft./min. (238 
m./min.), Service coiling 12,500 ft, (3,810 m.), Duration 3} hours 


(9.45 m.), Longth 24 ft, 10 in 
10} in. (2.10 m.), Wing area 183.2 sq. ft 


kg.), Pilot 


THE MILES M-14 MAGISTER. 


Tyre.—Two-soat Primary Training monoplane. 
Wiwos.—Low-wing cantilover monoplane. Centro-section let into 
underside of fuselage. Two built-up wooden box spara, Wooden 
box-ribs of ring type in contre-section. Wooden girder type in 
extensions. Whole covered with plywood. Wooden ailorons. 


Vacuum-operated split trailing-odgo flaps. 

FusELAGE— Box structure of plywood and spruce. 

Tai Uwrr,—Cantilever fin with wooden frame covered with fabric, 
Cantilever tail-plano with wooden frame covered with fabric. 
Control surfaces of same construction 


M.LMech.E., R. Egerton Jonnson, R. P. Key, M.Inst.C.E., 
F.R.Ac (General Manager), F. P. 8, Stammers, A.C.A. and 
Capt Grattan Thompson 


Parnall Aircraft, Ltd., was formed in 1935 to take over the 
aircraft business previously known as George Parnall & Co. ; 
to acquire the patents, patent rights, designs and existing and 
pending contracts relating to aircraft and armament of Nash & 


with radio-operator seated beside pilot and facing aft. D/F 


loop on top of cabin 


Proctor IV. R.A.F. Radio Trainer A larger, heavier and 
completely re-designed Proctor which is fully equipped for 
night flying and carries the largest type of radio transmitter 
and receiver as used on operational aircraft. Three-seater with 
radio-operator beside pilot. D/F loop on top of cabin 


Proctor IV. R.A.F. Communications type 
dual control and two rear seats. 
The following description applies to the Proctor IV. 


Four-seater with 


LaNpiNG Oram—Divided type. Lockheed  single-strut cantilever 
logs, with oleo-airdraulio springing and damping. Dunlop low 
pressure wheels und tyros. Bendix brakes, with diffe 
rudder-bar control and separato hand-lever 

Power Prawr.—One 130 hp, D.H. Gipsy-Major 
line inverted nir-cooled engine on welded » ube mounting, 
Fuel tanka of 21 gallons total capacity in centre-section. Oil tank 


on engine bulkhead. 

AccoMMOpATION.—Two open cookpita in tandem, with dual control 
A door to oach. Parachute ments. Large locker behind rear 
cockpit. Equipment includes full sot of standard instrumenta in 
both cockpits, blind-flying instrumonts and hood and night-fying 
equipment. 

Dimenstons.—Span 33 ft. 10 in. (10.3 m.), Length 25 ft. 3 in. (7.7 m.), 
Hoight 6 ft. 8 in. (2 m.), Wing aron 176 sq. ft. (10.3 sq. m.) 

WxionTS.—Weight empty (including standard fixed equipment) 1,250 
Iba, (568 kg.), Weight loaded 1,863 Ibe, (840 kg.) 

PrenrOnMAMOE.—Maximum spoed at 1,000 ft. (306 m.), 145 mph 
(232 km.h.), Stalling speed 46 m.p.h. (72 krn.h.), Service ceiling 
18,000 ft, (5,490 m.) 


The Miles M-14 Magister Primary Trainer. 


and the patents and 
Aircraft Co 


Thompson, Ltd 
patent rights, c 


, armament engineers ; 
signa and licences of the Hendy 


he Company pioncered the power-operated gun turret, and 
subsequently extended its activities to include the development 
and production of Radar and other war products. Details of 
these products still rernain on the secret list 


TvrE—Threoe-sent Radio Trainer or Four-s nmunication 
monoplane. 

WiNos.—Low-wing cantilever monoplane. Wing in three 
a rectangular centre-soction and two tapering outer 
Centro-section located in recess in bottom of fuselage and at 
by four bolts. Outer sections hinged at rear spar joints, the por 
of the wings aft of rear spars and. inboard of ailerons hinging up 
wards to permit folding. Structuro consists of two wooden box 

nnected at int bulkheads and spruce disgonal 

bracing members, former ribs, plywood leading-edge and a fabri 
covering. Manually-operated all-wood three-position split tratling 


ge flaps between ailerons and fuselage 


sections 


ctions. 


spars c 


vals by 


The Percival Proctor IV Communications and Training Monoplane (208 h.p. D.H. Gipsyqueen ll engine). 
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FvskrAGE Rectangular structure with domed top and bottom 
bult up of four spruce longerons, plywood sides and a pre-formed 
ply bottom akin, op decking is plywood over laminated spruce 
frames. Complete structure. fabric-covered. 

Tan Uxm.— Cantilever monoplane type. Tailplano and fin built 
up of two wood box-spars, ribs and plywood covering. Elevators 
and rudder have single box-spar, spruce and plywood ribs and 
fabric covering imming-tabs in elevators and rudder operated 
from cockpit through reversible units on the spars. 

Laxpina GkAn.— Fixed cantilever type. Track 9 ft. 0 in. (2.07 in.) 
Euch unit consists of a cantilover compression leg, incorporating 
double steel springs and a hydrauhe recoil damper, attached to 
the centre-section front spar by four bolts. Streamline fairing 
to leg merges into wheel fairing. Medium-pressure wheels and 


Bendix mechanical brakes. Full swivelling and self-centering 
tail wheel 
Power PnawT.—One 208 h.p- D.H. Gipsyqueen II six-cylinder 


inverted air-cooled engine on steel-tube mounting. D.H, constant- 
speed airscrew. Two fuel tanks (40 Imp. gallons total capacity), 
one in root of each outer wing section and feeding to three-way 
cock in the cabin, Oil tank (3.8 Imp. gallons) in Vending: odgo of 
centre-section on port side, Oil cooler at inboard end of tank and 
faired into centre-soction with outlet flap adjustable on the grow 
Vacuum pump on engine for operation of blind-flying instrument 
Large generator with flexible drive from engine 
Accommopatios. (Radio Trainer).—Pilot on port side, radio operator 
further back on starboard side with radio transmitter and receiver 
in front of him, second radio-operator (who can change places with 
first operator) in seat at rear of cabin, Fixed and trailing aerinls 
and D/F loop serial, as well as intercommunication telephones for 
| member of the crew. A signalling lamp and complete night 
flying equipment are installed. Air conditioning is provided by 
a controllable fresh air inlet and sliding windows. 


POBJOY-SHORT. 
POBJOY AIRMOTORS & AIRCRAFT, LTD. 


20, BERKE 


REGISTERED OFFICE: SQUARE, LONDON, 
W.l 

Formed: June. 1935. 

The original firm of Pobjoy Airmotore, Ltd., was founded 


in 1930 purely ae an engine manufacturing company but in 1935 


PORTSMOUTH AVIATION. 
PORTSMOUTH AVIATION LTD. 


Heap Orrick AND Works: Tur Arrrort, PORTSMOUTH, 


HANTS. 

Chairman: L. M. J. Balfour, B.Sc., A.R.Ae.S. 

Directors . J. Balfour, B.Sc. A.R.Ae.S., Flt. Lt. F. L. 
Luxmoore, . (Director of Design), W. J. Jenks and A. G. 
Murray. 


SARO. 
SAUNDERS-ROE LTD. 
REGISTERED OFFIC 
Lonpon OFFICE: 
Directors : Sir Alliott Verdon-Roe (President), A. E. Chambers 

(Chairman), A. Gouge, B.Sc., F.R.Ae.S. (Vice-Chairman), Capt. 

E. D. Clarke, M.C. (Managing Director), Viscount Cowdray, the 

Hon. H. N. Morgan-Grenville, O.H.E., J. L. Walsh, R. V. Perfect 

and H, Knowler, F.R.Ae.S. 


Cowes, IstE or WIGHT. 
49, PARLIAMENT STREET, S.W.l. 


SHORT. 
SHORT BROS. (ROCHESTER & BEDFORD), LTD. 
Heap Orrick AND Works: ROCHESTER, Kent, 
Honorary Life President: H, O, Short, F.R.Ae.S 
Directors: E. D. A. Herbert, O.B.E., M.A 

Mech.E., M.LE.E. (Chairman), S. H, Bro | . Buch- 

unan, C.B. R.Ae.S., C,P.T. Lipscomb, Wh.Ex., F.R.Ae. 

J. Lankester Parker, O.B.E., F.R,Ae.S. and D.E. Wiseman, 
Secretary: R. Prentice, € 


EB., M.I. 


The firm of Short Bros., which is the oldest established firm 
of aeroplane designers and producers in the United Kingdom, 
was founded by two brothers, Eustace and Oswald Short, 
in the year 1898, their work for some years being the manu- 
facture of spherical balloons, 

After the last war Short Bros, concentrated on the development 
of the all-metal flying-boat, and achieved remarkable success, 

In July, 1936, the first "Empire" boat made its preliminary 
flying tests, and altogether the Company constructed thirty-nine 
of these boats for Imperial Airways Ltd. The last seven boats 
were of a modified type, fitted with four Bristol Perseus XIIC 
ve.valvo engine: 
hree bouts of a larger type, the “G” class, intended for a 
trans-Atlantic service, were taken over by the Air Ministry on 
the outbreak of war and converted for military uses. One, 
formerly the “Golden Fleece," was lost on active service but the 
other two were returned to commercial service late in 1041, 
One of these has since been lost in commercial service. 

For the Royal Air Foree, the Sunderland four-engined overseas 
reconnaissance. flying-bout and the Stirling four-engined land 
plane. bomber have been produced in large numbers. The 
latest Short product of which details may be published i5 the 
Shetland flying-bout, the largest aircraft of its type built in 
the British Tales. 

In June, 1936, Short Bros., Ltd., in collaboration with Harland 
& Wolff, Ltd., the well-known Belfast shipbuilders, formed a 
new company known as Short & Harland, Ltd., to build aircraft 
at Belfast. Further details of this Company will be found under 
Short & Harland. Ltd 


AccowwopATION. (Communications).—Two pilots in front, each scat 
mounted on a standard seat bearer and control unit which can be 
removed or replaced in a few hours. Two seats side-by-side at 
back of cabin with room for light luggage behind tho soats 

Dinenstons,—Span 30 ft. 0 in. (12 m,), Width folded 16 ft. 4 in. (4.98 
m.), Length 28 ft. 2 in. (8.6 m.), Hoight 8 ft, 4 in, (2.64 m.), Wing 


irs AND LOADINGS.—Woight empty (with full equipment) 
D lbs. (1,076 kg.), Disposable load 1,130 Ibs. (513 kg.), Weight 
loaded (max. permissible) 3,500 lbs. (1,589 kg.), Wing loading 
17.3 Ibs./sq. ft. (84.42 kg./sq. m.), Power loading 10.8 Ibs./h.p. 
(7.02. kg./h.p.). 
PERFORMANCE (at max. permissible load) 
level 160 m.p.h. (250 km.h.), Maximum cruising speod 148 m.p.h 
237 km.h.), Economical cruising speed. (at sea lovel) 135 m.p.h 
km.h.), Economical cruising speed (at 6,000 ft.) 146 m.p.h. 
5 km.h.), Stalling speed (flaps down) 55 m.p.h. (88 km.h.), 
Initial vate of climb 700 ft/min. (213.5 m/min), Climb to 5,000 ft 
(1,525 in.) 9 mins., Ceiling 14,000 ft. (4,270 m.), Rango in still nir 
(after allowing for | hour at full throttle) 500 miles (800 kan.), 
Tako-off run in still air (from grass) 325 yds. (207 m.), Take-off run 
in still air (from runway) 285 yds. (261 m.) 


Maximum speed at sen 


THE PERCIVAL PROCTOR V. 

The Percival Proctor V is tho civil version of the Mark IV 
(see p. 58c). It is fitted with two adjustable seats in front 
and one full-width seat across the back of the cabin with a 
folding central arm-rest. Luggage can be carried in the space 


behind the back sent and a locker is provided at the rear of the 
cabin for light articles, 


it was converted into a public company with an authorised 
capital of £250,000, and its scope was enlarged to include aircraft 
manufacture. 

Initially the Pobjoy Company acquired the licence to build 
the Short Scion light commercial monoplane and this machine 
became the Pobjoy-Sh In 1937 the licence for the 
Short Scion-Senior was acquired. 


Portsmouth Aviation under the title of Wight Aviation Ltd. 
was registered in 1932, The Company operated air services 
between the Isle of Wight und the Mainland up to the outbreak 
of War, after which they devoted their resources to the repair 
of R.A.F, aircraft, They have gained a wide knowledge of 
constructional practices and operative defects and, as a result, 
have established a design office and intend to enter the post-war 


Secretary : D. Irons, B.Com., A.C.A. 

Saunders-Roe Ltd. are designers and builders of all types of 
aircraft, ground and marine equipment, including trailers, 
trolleys, beaching chassis, arming and refuelling tenders, 
ammunition hoists, ete. 

The Company is at present engaged on the design, manu- 
facture and repair of aircraft of marine and amphibious types. 

Experimental work on modified forms of the Saro 37 scale 


THE SHORT 8-35 SHETLAND. 

Tho Shetland was primarily intended to serve as a long-range 
patrol and reconnaissance flying-boat for the Royal Air Force 
but its layout lends itself admirably to a simple conversion to a 
civil transport. The prototype has already been so converte” 
and a further example is being built primarily ns a commere 
aircraft for British Overseas Airways 

The Shetland was designed and constructed by Short Bros., 
Ltd. with the collaboration of Saunders-Roe, Ltd. The original 
design was conceived by Short Bros., who were responsible for 
the manufacture, assembly and flight testing of the aircraft, 
Snunders-Hoe, Ltd. were responsible for the detail design and 
manufacture of the component parts of the wings, including 
the flaps, nilerons, engine mountings and wing-tip floats, 

In general appearance tho Shetland bearsastriking resemblance 
to the "C" and “G” Class flying-boats and with the exception 
of portions of the control durfices is entirely of metal con- 
struction. 


THE BRITISH EMPIRE: GREAT BRITAIN 


A new instrument. panel accommodates all the flying instru 
menta in n single shock-proof panel, Equipment includes full 
blind-flying and night-flying instruments, landing lamps, navi 
gation, cabin and instrument lights, and provision for radio 
Dual controls and long-range tanks can be fitted at extra cost 
The Proctor V is priced at MM) ex works, 


THE PERCIVAL MERGANSER. 

Tho Merganser is a twin-engined all-metal cabin monoplane 
with accommodation for a crow of two and five passengers 
Its features include n cantilever high-wing, a retractable tricycle 
landing-gear and a power-plant comprising two 296 h.p. D.H. 
Gipsy Queen 71 engines driving constant-speed nirserews 


The passenger cabin has three and two seats respectively on 
the port and starboard sides of a central gangway. There is a 
baggage compartment forward and a lavatory aft of the cabin. 
The pilot's cabin has accommodation for pilot and co-pilot/ 
navigator. Dual controls are standard. 
DiwENSIONS.—Span 47 ft. 9 in. (14.56 m.) 
Height 14 ft. 5 in. (4.4 m.), Wing nr 
Wrtons.—Weight empty 4,232 Ibs, (1,021 kg.), Weight loaded 6,532 
lhs. (2,005 kg.). 


Length 38 ft, (11.6 m.), 
310 sq. ft. (29.6 sq. m.). 


l'iroRnMANCE. (estimated). Maximum speed at. 5,000. fi 
194 ph, (M0 kmh), Eeonomical eruising speed nt RUGO [t 
(2,440. m.) 170 m p.h. (272 km.h.) Stalling speed 65 mph. (104 
kmh). Range at 0,000. Ft, (1,535 m.) RID miles (LII kin.) at 18; 
mph (264 kmh.) 


(1.625 1.) 


In March, 1938, the firm of Short Bros. (Rochester & Bedford) 
Ltd. acquired a large proportion of the issued shares of the 
Pobjoy company and a very close liaison now exists between 
the two companies. 

The recent aircraft activities of the Company have been devoted 
to the manufacture of parts and sub-assemblies for standard 
types of service aircraft 


aircraft manufacturing field, Their first design is for a twin 
engined twin-boom high-wing cabin monoplane with accommo- 
dation for pilot and three or four passengers and suitable for 
executive, air charter or private owner use. This design will 
be fitted with either two 100 h.p. Cirrus Minor (Type 109) or 
150 h.p. Cirrus Major (Type 110) engines. 


model flying-boat, previously illustrated and described, is being 
undertaken to obtain data for the future development of the 
large flying-boat. 


Sanders-Roe, Ltd. were responsiblo for the detail design and 
manufacture of the component parts of the wings, including 
flaps, ailerons, engine-mountings and wing-tip floats, of the 
Short Shetland flying-boat (see under "Short") 


‘Tho internal arrangement is of the two-deck type. The lower 
deck is reserved entirely for passenger accommodation, with 
dining saloon and cocktail bar situated on the aft upper deck. 
A fully-equipped kitchen and pantry are included in tho layout, 
together with a coat room, dressing rooms, toilet accommo- 
a «tion, ete, in addition to the special provisions made for the 
convenience of the crew of eleven. 

Mail and freight compartments with external loading hatches 
are located on the upper deck amidships and aft and have a 
capacity for the stowage of 6,600 lbs. (3,000 kg.) of freight. 

Although a maximum of 70 passengers could be accommodated, 
tho furnishing and equipment of the first Shetland provides for 
a maximum of 40 day passengers with sleeping facilities for 
twenty-four, This version is described hereafter. 
Winos,—High-wing cantilover monoplano of all-metal construction, 

Wing section modified Göttingen 430, Aspect ratio: 8.02. Swept- 
back lending-edge, straight trailing-edge. Threo spar structure, 
the two front spars forming sides of a torsion box, Spars have 
reinforced. shoot webs and either L or T-section extruded booms. 


The Short Shetland Flying-boat (four 2,500 h.p. Bristol Centaurus engines). 
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ALL TH 
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Botween 
skin supp 


The Short Shetland Flying-boat (four 


a series of dingragm bulkheads, a heavy 


two front spars is 
Remainder 


orted by lateral stringers completing tho box 


of wing 1s built up of relatively light diaphragm ribs with tho skin 


riveted to Z-s 


ection lateral stringers which aro, in turn, bolted to 


the cap oxtrusions of the ribs. Handley Page slotted flaps of 

all-metal construction. Fabric-coverod Friso typo ailerons. 
Huri.—Allametal two-step structure of typical Short design and 

construction, A series of channel-section frames, doubled back-to. 


back in the 


kin plat 
open top 
Bolow th 
frame 


with oxtr 
are 
solid and 


passage 
compartments by 


nttached 


dec 


midship section, and longitudinal stringors carry the 

Above the window baso line the stringors aro of 
section and the frames nre notched for their passage. 
is hne the stringers aro of Z-section and are notched for 
Below lower deck level tho hull is divided into 

shallow stiffened bulkheads which aro edged 
usions to which the floor boarers and hull bottom stringers 
Heavy bracing structures enclosed with double 
reinforced bulkheads are located in the wing spar stations 
k carried on transverse channel section L 


inj 
hat 


ams at each 


ame station, with two built-up box-scction beams nnd n serie 

of Z-section stringers running fore-and-aft from mooring compart 

ment bulkhead to tho front bulkhead of the after entrance vesti 
bule 

Tau Uxirr—Cantlever monoplane type. All-metal fixed surfaces 

fubric-covered control surfaces. Rudder control has electr 


boost me 


echanism to provide 


three-fourths of the force required 


to move the rudder 


PowER PrawT.—Four 2,500 h.p. Bristol Centaurus eightoen-cylinder 
two-row radial air-cooled sloove-valve engines, each fitted with 
Rotol cooling fan and driving a four-blade D.H. Hydromatie 
constant-speed full-feathering airscrew, The two inboard air 
screws are also reversible. Ten fuel tanks in wings. Total fuol 
capacity: 6,112 Imp. gallons, Oil tanks housed in the wing 

arsion box immediately aft of each nacelle. Total oil capacity : 
80 Imp. gallons. 

ACCOMMODATION.—Arranged on two decks. Flight compartment on 

upper deck forward of leading-edge of wings, necommodates two 


pilots for 
the starb 


compartment 


ward, navigator and radio operator at stations against 
oard wall and the flight engineer facing aft at rear ond of 
Engineer is provided with all instruments and 


controls for all mechanical and electrical systems throughout the 


aircraft except 


port side 


Aft of sta 
Continuing aft along upper deck aro the auxiliary engine 


crew. 
room (be 


for the 
ment (24 
in root 


supply of all anciliary service 


the actual flight controls and services. On tho 
of the flight compartment a stairway leads to lower deck. 
airhead is a settee, convertible to two bunks, for off-duty 


tween wing spars) housing two Rotol generating plants 
the main mail compart. 
7 ou, ft, capacity) with loading hatch 4 ft. 8 in. x 4 ft. 
a fully-equipped kitchen ; dining saloon or lounge seating 


12; cocktail bar, from which a staircaso leads down to rear ontry 


vestibulo 


side and toilet on s 
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deck. Vestibule has entrance door 
board sido. 


on lower on port 


Purser's office beneath stairway. 


The Short Shetland Flying-boat, 


2,500 h.p. Bristol Centaurus engines). 


Opposite stairway in n commodious cont-room and aft of vestibulo 


is the men’s drossing-room, In the extromo tail thero is stowage 
space for passenger's hand baggage. Abovo the dressing room 
is a second. mail or freight compurtmont (185 cu. ft. capacity) 


Going forward from vestibule along lower deck aro four passenger 


cabins, each seating two and convertible into two-borth sleeping 
cabins; four toile eight passengers cabins, each seating four 
and convertible into two-berth sleeping cabins; and forward 


entranco vestibulo, on starboard side of which is a ladies toilet 
and separato ladies’ dressing room. In the nose of the hull are 
tho mooring compartment, crew's toilet and crew entrance door 


with stairway to flight dock 
EqureENT.—All accommodation is insulated for noiso and tempor- 
ature. Two Rotol auxiliary gonerating units, each capable of 


at 110 volts A.C., provido current for all servicos, 
In addition power is available 
refrigeration and air-condition. 


supplying 20 kw 
including bilging and refuolling 
from this plant for lighting, cookin, 
ing both in flight and nt moorings, 


DiwENSIONS,—Span 150 ft. (45.76 m.), Longth 108 ft. (32.04 m.), 
Height (on trolleys) 38 ft. 8 in. (11.8 m.), Maximum beam of hull 
12 fL, 6 in, (3.8 m.) 

Wetawrs AND LoApiNGs.—Weight ompty (including all services 


and crew of oloven) : 
ls. petrol nnd 280 gals, oil) 
maximum range) 7,020 Ibs 

(59,020 kg.), Wing londing 


and equipment, food and water, ote. 
Ibs 438 kg.), Fuel and oil (0,112 g 
4,0526 Ibs, (21,122 kg.), Payload (foi 
(3,404 kg.), Weight londed 130,000 Ibs 
19.3 Ibs./aq, ft. (240 kg./sq. m.) 


PinronANcr.— Maximum speed 267 mph, (427 kmh.) at 8,000 ft 
(2,440 in.), Initial rate of climb at full load 6 ft/min, (200 m/min.). 

Ranoes With 7,620 Ibs. (3,404 kg.) pay load 4,650 miles (7,440 km 
at 184 m.p.h. (204 km.h.), With 22,000 Ibs. (10,000 kg.) pay lond 
3,000 miles (4,800 km.) at 185 m p.h. (295 km.h.), With 30,025 Ibs 
(12,030 kg.) pay lond 2,070 miles (3,322 km.) at 188 m.p.h. (301 
kin.h.). 


THE SHORT S-29 STIRLING. 

The Stirling, the design of which was based on Air Ministry 
Specification B,12/30, was the first of the large four-engined 
bombers to go into service in the R.A.F. The original layout 
of the Stirling was tried out by the construction of n half-acale 
model fitted with four 130 h.p. Pobjoy engines, Flying trials 
with the model proved the feasibility of the design, which in 
cluded several novel and previously-untried fentures 


The Stirling V Transport (four 


The prototype Stirling, fitted witt ir F 
IT engines, first flew in Mny, 1930 
landing after its maiden flight, but " prototyp 
completed and was flying in the Autumn of 1939 

These two prototypes and the early pre rcr 
which were being delivered to the R.A.F 1 194 
were built by the parent company, but ed system of 
dispersal was soon put into operation where main 
ponents were built in more than twenty different factor 
addition to a large sub-contracting scheme for th Pr 
the smaller components 

Stirling I. Four 1,600 h.p. Bristol Hercule I fourt 
eylinder radial sleeve-valve engine No dorsal turret, First 
into action on the night of February 10-11, 1941 

Stirling IT. Four Wright Cyelc R-2600-A5B fourteer 
cylinder radial air-cooled engine nversion of the Mk. T 
Only a few built 

Stirling III. Four 1,650 h.p. Bristol Hercule XVI 
fourteen-cylinder sleeve-vulve engines. Mid-upper t t adde 


Fitted for glider-towing in 1943 

Stirling IV. A long-range troop transport « 
Mk. TIT. Nose and mid-upper turrets removed a 
fairings, but the four-gun tail turret retained. A lar 
in the underside of the introduced for tho d 
r the 


ersion of the 
placed b 


rear fuselage 
retained and 


ropping 


of paratroops, Bomb cells earrings 
and dropping of airborne supplies. Crew of comprising 
two pilots, navigator, radio operator, flight engineer and tail 


| 
—— at 


The Stirling III Heavy Bomber. 


Bristol Hereules engines). 


gunner, Aft of rear spar provision for the carriage of 24 para- 

troops or M airborne troops with arms and equipment. Also 

titted for glider-towing. Normal loaded weight, wing and power 

loadings as for Mk. TIT. Maximum speed 280 m.p.h. (448 

km.h.), Normal range in still air 3,000 miles (4,830 km.) 
Stirling V. An unarmed military transport and freighter 

version of the Mk, III, which it resembles in general outline 
xcept for a redesigned nose. The forward portion of the nose 
hinges upwards for loading light freight into the forward com- 
partment, a self-contained beam block and tackle being provided 
for this purpose, Aft of the rear spar frame fuselage may bo 
adapted to fit the aircraft for a variety of duties, including :— 

(a) military passenger transport with 14 seats ; (b) ambulance to 

carry 12 stretcher cases plus sitting cases ; (c) troop transport for 

40 fully-armed troops ; (d) paratroop transport for 20 paratroops 

and containers; (c) heavy freighter to carry one Jeep, trailer 

and ü-pdr. gun complete with ammunition and crew of four, 
two Jeeps with crew of eight, two Centaurus engines on special 
stands, 14 standard freight baskets, ete. A large door 9 ft. 6 in. 
by 5 ft. 1 in. (2.9 m. x 153 m.) in rear fuselage complete with 
portable loading ramps. Normal flight crew of five, Dimensions 

same as for Mk. IIT except length 90 ft. 6} in. (27.6 m. 
The description below applies to the Stirling III heavy bomber 

and glider-tug. 

Tvrr.—Four-engined Long-range Heavy Bomber and Glider-tug. 

Wrxos.—Mid-wing cantilever monoplane, — Two-spar all-metal 
structure similar to that of Short "Empire" flying-bont, Gouge 
type trailing-edge flaps with chord equal to 48 per cent. of total 
wing chord. The leading-edges of the wings are armoured and 

e provided with barrage-balloon cable cutters 

Fuse.ace.—Rectangular section with rounded corners. All-metal 
structure built up of transverse frames covered with aluminium 
alloy sheet with intercostal stiffeners and all joints joggled flush 
and flush-riveted 

Tau. Uwrr—Cantilever monoplane type. Single fin nnd rudder 
similar in form and construction to those of "Empire" boat 

Lanpino Gear.—Rotractable type. Main wheels retract into innor 
engine nacelles taking part of their fairings with them. Electrical 
retraction with alternative hand operation. Retractable double 
tail-wheels 

Power PLant.—Four Bristol Hercules VI or XVI fourteen-cylinder 
sleeve-valve double-row radial air-cooled engines, each rated at 
1,355 h.p. at 2,400 r.p.m. nt 4,750 ft. (1,450 m.), developing u 
maximum output in level fight of 1.640 h.p. at 2.800 r.p.m. nt 
4,000 ft. (1.220 m.) and with 1,585 hp. available. for take-off 
Three-bladed de Havilland Hydromatic constant-speed full 
feathering mirscrews. Self-sealing cylindrical fuel tanks in wings 
outboard of wing bomb-cells 

AccOMMODATION.—Crew of seven normally carried, comprising two 
pilots, navigator/bomb-aimer, front gunner/wireless operator, two 
air-gunners and flight-engineer/air-gunner. Bomb-aimer in nose 
below pilot's floor and under nose gun-turret. Pilot's coupé gives 
not only good forward view but is designed to permit fighting 
controller to operate with minimum of interference during enemy 
fighter attack. Navigator is also seated within coupé boundary. 
Retractable astral dome superimposed with escape hatch just aft 
of back end of coupé. Armoured bulkhead with hinged door 
separates flight compartment from engineer and wiroless-oporator, 
First pilot has additional armour to his back and head and fighting 
controller has armour protection to his chest when superintending 
air-gunner's action. Contre-section above bomb floor is braced to 
allow egress aft and also provides stowage spaco and rest quarters 
for any member of crew. Bunk is fitted on starboard sido of this 
compartment. Aft of centre-section is the mid-uppor turret and 
the gervo-f nunition boxes to tho tail turret. Aft of bomb- 
bay are tho multi flaro chutes and a walkway to tail-plane spar 
frames and through them to tho tail-turret. Main entrance door 
to fuselage fitted aft of flare station 

ANMAMENT.—Three power-oporated gun-turrets, each fitted with 
armour protection, one m nose, one amidships on top of the fuselage 
and one in extreme twil. Turrets accommodate a total of eight 
Browning .303-in, machine-guns. Main bomb-bay in fuselage 
formod of two main longitudinal girders with arched membors to 
main floor, The bay is 42 ft. 7 in. (13 m.) long and fitted with six 
hinged doors. Internal stowage for bombs also provided in contre 
section inboard of inner engine nacelles. Maximum bomb load 
18,000 Lbs. (8,170 kg.) 

Equirment.—De-icing equipment fitted to leading-edge of wings, 
tail-plane and fin. Two dinghies carried, one in fuselage and one 
in wings. Latter dinghy inflates nutomntieally on impact of 
aircraft with water. Engine maintenance platforms and ladders 
carried in fuselage, Oxygen equipment for all members of crew, 

Ditensions.—Span 90 ft, 1 in. (30.2 m.), Length 87 ft. 3 in. (26.0 m.), 
Height on ground 22 ft, 9 in. (6.94 m.), Gross wing area 1,400 
sq. ft, (135.6 sq. m.) 

WarouTsS axp LoapiNGs (Stirling 1HI).—Tare weight. 44,000 Ibs 
(10,950 kg.), Typical servico load (including crew of 7) 4,230 Ibs 
(1,923 kg.), Petrol and vil 4,770 lbs. (2,165 kg.), Bomb load 17,000 
Ibs, (7,720 kg), Normal loaded weight 70,000 Ibs, (31,780 kg.). 
Wing loading 48 Ibs./sq. ft. (234 ky./sq. m.), Power loading 10.6 
Iba [h.p. (4,85 kr. [h.p.) 


Weicwrs anp LoADINGA (Stirling IV).— weight 43,200 Ibs 
(19,600 kg ), Typical service loud (ineluding erew) 8,100 Iba, (3,080 
ky), Petrol and oil 14,700 Ibs. (8,400 kg.), Normal loaded weight 


70,000 Ibs. (31,780 ky). Wing and power loading us Mk. LIT 
Wxionrs anp Loanines (Stirling V) ‘Tare weight 43,500 Ibs. (10,740 
z), Typical service load 14,500 lbs, (0,580 kg.), Petrol and oil 
2.000 Ibs. (5,400 kg.), Normal loaded woight 70,000 Ibs. (31,780 
Var), Wing and power loading ns Mk. III 


PeuroioraN CE (Stirling IV and V)—Maximum speed 280 mph, 
450 kan hi.) at 6,000 ft, (1,830 m.), Maximum economical cruising 
pord 233 10 p.h. (375 km.h.) ut. 11,000 ft. (3,000 m.), Initial ral 


of clunh 800. ft. /mins. (243 in. /mins.), Service ceiling 18,000 ft 
(5,480 m.), Normal range in still air 3,000 miles (4,830 lan.) 


THE SHORT $-25 SUNDERLAND. 

The Sunderland was designed to meet the requirements of 
Air Ministry Specification R.2/33 and was virtually a military 
version of the "Empire" flying-boat, The prototype first flew 
in 1937, a year after the first "Empire" boat began its trials, 
y the outbreak of war there were several squadrons in 
ervice und other units were in process of re-equipment or form 
Nhe Sunderl table for being the first flying 
boat to be equipped with power-operated gun-turreta 


and 


1 was 


Sunderland I. Four Bristol Pegasus 22 nino-cylinder radial 
air-cooled medium-supercharged engines. Armament consisted 
ght 30% in. machine-guns, two in a Fraser-Nash nose turret, 
four in n Fraser-Nash tail turret, and two on hand-operated 


mountings in positions in the upper part of the hull aft of the 
trailing-edge of the wings. 


Sunderland II. Four Bristol | 


asus XVIIL nine-cylinder 


IHE BRITISH EMPIRE: GREAT 


The Short Sunderland III Flying-boat, 


radial air-cooled engines with two-speed superchargers, 
k. I in early versions. 
were fitted with a two-gun dorsal turret in place of the manually- 
operated guns. 
Sunderland III. 


Late models of Mk 


wise similar to M 


Same power-plant as the Mk 
Dorsal turret 


Sunderland V. 


0B fourteen-eylinder 


Four 1,200 h.p 
y radial air-cooled engines driving three 
blade Hamilton Standard Hydromatie full-feathering airscrews. 
to Sunderland III 
plus provision for four fixed .303 in, guns in the nose and two 
beam guns. 

In 1943 a number of Sunderlands wero de-militarised, equipped 
to carry 20 passengers and turned over to British Airways for 


Otherwise similar 


commereml 


toconnaissunoo Flying-boat 
itilever monoplane 

ts of four extruded T-sections which 
are braced in the 


High-wing c 
main wing structure cons 
corners of a box girder 


The Short Sunderland III General Reconnaissance Flying-boat (four Bristol Pegasus XVIII engines), 


bays by tubular struts, and in the drag bays by built-up members 

Separate leading and trailing-edge sections. With exception of 

truiling-edge portion of the ailerons, the whole wing, including the 

ouge flap, is motal-covered 

Huu The frames are of channel-section, interconnected by Z 
section stiffeners. Sheeting is riveted on longitudinally “with 
countersunk rivets 

Tat Uwrr.—Cantilever monoplane type. Fin and tail-plane metal- 
covered. The movable surfaces are fabric-covered aft of the 
leading-edge and have inset trimming-tabs. 

Power PrawT.—Four Bristol Pegasus XVIII nine-cylinder radial 
air-cooled engines, each rated at 815 h.p. nt 2,230 r.p.m. at 4,750 
ft. (1,450 m.), developing à maximum output in level flight of 
1,005 h.p. nt 2,000 r.p.m. nt 1,250 ft, (380 m.) and with 1,050 
h.p. available for take-off. NACA type cowling ring with control- 
lablo flaps. De Havilland threo-bladed metal nirscrews. 

AccoMMODATION.—The hull is divided into two decks. On the upper 
dock, there is forward, the control cabin accommodating two 
pilots side-by-side, a radio operator, a navigator and an engineer 
Aft of the spar frames are the reconnaissance flares and stowage 
for maintenance cradles, In the extreme nose is the bomb-aimer's 
position and nose gun-turret. This turret slides aft to permit 
easy mooring. Aft of the turret on the lower deck is the mooring 
compartment, from which a ladder lends to the upper deck. On 
tho starboard sido of the ladder is the lavatory, while on the port 
side a gangway leads to the officers’ wardroom. Further aft is 
tho galley, bomb compartment, and crew's quarters. In the rear 
end of the hull is the work bench, the collapsible dinghy, flares and 
soa-markers, 

ARMAMENT.—FEight 0.303 in. machine-guns in three Fraser-Nash 
turrets, one in the nose, one amidships and one in the extreme tail, 
tho last-mentioned armed with four guns. Bombs, depth.charges, 
oto., carried on railed racks which may be wound out from interior 
of hull to underside of wings inboard of engine nacelles 

DrwENSIONS.—Span 112 ft, 9} in, (34.39 m.), Length 85 ft. 4 in. (26 
m.), Height (to top of fin) 32 ft. 10} in. (10 m.), Wing area 1,487 
sq. ft. (138 aq. m.) 

WrrowTs.—Tare empty 34,500 lbs. (15,0 
cluding crew (eleven) 7,060 Ibs. (3 
15,040 Ibs. (7,085 kg.), Oil (100 gallon 
loaded 58,000 Ibs. (26,332 ky.). 

PERFORMANCE. (Sunderland ITI). —Maximnm speed 210 m.p.h, (336 
km.h.) at 6,600 ft. (1,980 m.), Maximum economical cruising speed 
178 m.p.h. (285 km.h.) at 5,000 ft. (1,525 m.), Minimum flying 
speed 78 m.p.h. (125 km.h.), Rate of climb at soa level 720 ft./min. 
(220 m./min.), Service ceiling 16,000 ft. (4,880 m.), Take-off time 
34 socs., Normal range in still air 1,780 miles (2,848 km.), Overload 
range in still air 2,900 miles (4,040 km.) 


THE SHORT S-25 SUNDERLAND CIVIL TRANSPORT. 

A number of Short Sunderlands were supplied to the British 
Overseas Airways Corpn. during the war to augment their 
fleet of oversea transports, Gun turrets have been removed 
und replaced by suitable fairings, all associated military equip. 
ment, including reconnaissance flares, ete., have been removed 
and the interior refitted to moot the requirements of British 
Airways. 

Wines, Hurt, Tan. Usir, Power PLANT AND DIMENSIONS.—Samo 
as for Sunderland TI 
AcvOMMODATION —Crow's quarters. on forward upper dock as for 

Sunderland. Lower deck adapted to soat a total of twenty 

passengers, retaining tho galley as for the military version. Add 

itional lavatory accommodation is provided, together with washing 

favilitios, ete. — Stowages have boon added for three extra dinghies 

nnd lashing points provided for the carriage of freight. 
Wetonts.—Woight empty 33,190 lbs. (15,070 kg.), Fuel (2,160 gallons) 


63 kg.) Service lond in 
ki.), Petrol (2,155 gallons) 
) 900 lbs. (410 kg.), Weight 


The Short Sunderland V General Reconnaissance Flying-boat (four Pratt & Whitney Twin-Wasp engines). 
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15,552 Ibs, (7,000 kg.), Oil (120 gallons) 1,080 Ibs. (400 kg.), Crew 
of six 1,020 Ibs. (463 kg.), Pay load 4,158 Iba. (1,887 kg.), Weight 
loaded 55,000 Iba, (24,970 Kg.) 


PenrorMance.—Samo as for Sunderland 


THE SHORT 8-25,V SANDRINGHAM. 

The Sandringham is a four-engined civil flying-boat, the 
airframe of which does not differ from that of the civil conversion 
of the Sunderland HT previously described. The modifications 
are confined to secondary structural changes and to the complete 
rearrangement of the interior to nt y-four 
passengers by day nnd sixteen by night in more luxurious con 
ditions than was provided in the wartime Sunderland conversion, 

The bow and tail of the hull have been re-designed, completely 
eliminating the charactoristies associated with the military 
version, and a mooring compartment has been provided in th 
bow with equipment closely following that of the "Empire" 
bont. The passenger accommodation is arranged on two decks 
the general furnishings and finish fulfilling the requirements 
of the British Overseas Airways Corpn 


secommodute tw 


Wines, Hurt, TAL Uxrr AND. DIMENSIONS.— Same à Sunderland 
Power PrANT.—Four Bristol Pegasus 38 nine-cylinder radial air-cooled 
engines each driving a three-blade D.H. Hydromatic constant 
speed full-feathering airscrew. Fuel tanks in wings as in Sunderland 


Maximum fuel capacity 2,032 Imp- gallons 


138 Imp. gallons 


Maximum oil capacity 


NE ncs = — 


The Short Sandringham Flying-boat. 


AccoxMoDATION,—Normul crew of seven, comprising two pilots, 
navigator, radio operator, flight engineer, purser and steward. 
Fhght deck similar to that of Sunderland civil conversion. Two 
pilots side-by-side with dual controls. Navigator and radio 
operator behind pilots, the former facing to starboard and the latter 
to port, An Aloo auxiliary power-unt is located on tho flight 
deck between radio operator and the front spar frame. Flight 
engineer's position to starboard between spar frames and facing 


Mt. Crew's reat station on port side with two bunks, table for meals, 
ute. Access to flight deck through hatch between pilot's seats and a 
hinging ladder providing communication to forward lavatory and 
pursor's office on lower deck. Main passenger entrance on port side 
forward, with adjacent cloak-room, Three passenger cabins on lower 
deck seating a total of sixteen passengers or with night accommo 
dation for n total of twelve. Between forward and mid cabins are, 
on atarbonrd side, two dressing rooms and, on port side, lavatory and 
stowage for hed-linen. Between mid and after cabin is n thwartship 
tnirease lending to upper dock, on which there is a buffet equipped 
with refrigerator, steam oven, sink and draining board, service 
lift to lower deck and snack bar, and a dining room seating eight 
passengers on settee-Lype These seats can be converted 
into four additional Heating nnd ventilation, hot and 
cold running water in dress electrie lighting, points for 
electri in men's dressing room. ete. Two freight and mail 
compartments, a forward compartment with a capncity of 137 cu 
ft. and an after compartment of 340 cu. ft. capacity. Four dinghies 


sents 


bunks. 
ng rooms 


Weranrs.—Tare weight 34,150 lbs. (15,605 kg.), Removable 
ment 2,400 Ibs, (1 7 
range) 7,640 Ibs. ( 


Crew (seven) 1,190 Ibs. (540 kg 
Payload 8,197 lbs. kg.), Weight loaded 53,577 lbs. (24. 
kg.), Maximum permissible take-off weight 56,000 lbs. (26,4: 
kg.), Landing weight 46,000 Ibs. (20,886 kg.) 

l'ERFORMANCI Maximum sj 1 216 m.p.h. (346 km.h.), Maximum 
economical cruising ipee 184.5 m. p (205 km.h.) at 0,000 ft. 
(2,745 m.), Initial rate of climb 557 ft./min. (170 m./rin.), Service 
ceiling 14,150 ft. (4,320 m.), Absolute ceiling 16,150 ft. (4,926 m.), 
Cruising range in still nir 1,116 miles (1,786 km.) at 168.5 m.p.h. 

54 km.h.) at 10,000 ft. (3,060 m.), Maximum cruising range 

75 miles (2,520 km.). 


THE SHORT $-23 EMPIRE ‘ CLASS FLYING-BOAT. 

Tvrr.—Four-engined Commercial Flying-boat. 

Wixos.—High-wing cantilever monoplane. Structure consists of a 
central girder built-up of two spars of Hiduminium extruded 
nections braced by tubular struts and interconnected by light 
former ribs. Separate nose and tail sections of light allo Whole 
of the wings, with the exception of the ailerons, covered with smooth 
metal sheet with joggled jointa and flush riveting, Flaps of the 
Gouge dragless type which, when open, provide additional wing 
aron in addition to flap effect. When closed these flaps form a 
continuous surface with the main wing. 
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The Short Sunderland Civil Transport Flying-boat (four Bristol Pegasus engines). 


HuLt.—Two-step type of typical Short construction with closoly- (to top of fin) 31 ft. 92 ins. (9.68 m.), Wing area 1,500 sq. ft. (139.3. 
spaced rings sul ecainusu Jengitudingl sire. iia) hate aq. m.) 
covered with smooth metal panels, Countersunk riveting and Werours (Standard Type) —Weight empty 24,820 Iba (11,208 |, 
joggled lap jointa used throughout Petrol (600 gallons) 4,470 Iba, (2,030 kg), Oil (44 gallons) 400 Ib 
Tai, ÜNrr.—Cantilever monoplane type. Light alloy framework, (182 kg.), Equipment 2,810 Iba. (1,276 kg.), Pay lond plus crew 


sheet-metal leading-edges, fabric covering. Movable surfaces on 8,000 Ibs. (3,032 kg.), Weight loaded 40,600 Ibs. (18,37 


inset hinges. Trimming.tabs in elevators and rudder PERFORMANCE (Standard ‘Type)—Maximum speed 200 1 m 
Power Praxt.—Four Bristol Pegasus XC nine-cylindor radial km.h.) at 5,500 ft, (1,080 m.), Maximum cruising apeed. 164 m.p.h 
air-cooled engines onch developing a maximum output of 790 h.p. (265 km.h.), Minimum flying speed 73 m.p.h. (118 km.h.), Rate 

at 2,600 r.p.m. at 5,500 ft. (1,680 m.), a normal output of 740 h.p climb at sen lovel (course pitch) 950 ft./min. (290 m./min.), Absolute 

At 2/250 rp.m, at 3,800 ft. (1,070 m.) and a take-off output of 910 ceiling 20,000 ft. (6,100 m,), Take-off time (full load) 21 secs 

hp. at 2,475 r.p.m, NACA type cowling-rings with controllable Range in still air 810 miles (1,300 kms.) 

flaps. De Havilland two-pitch three.bladed motal airscrews P 
AccoMMODATION.—In extreme nose is the mooring compartment with THE SHORT 8-30 EMPIRE MODIFIED ':C'' CLASS, 

retracting mooring bollard and landing-light. Immediately aft of This class is generally similar to the standard °C" Cla 

this on the lower deck is a forward mail compartment for ¢ ton described above except that these bouts nre fitted with 


Bristol Pegasus 2 Their structure has been 


of mail and accommodation for the flight clerk, Next are the 1,010 hip. ngines. 


buffet nnd lavatories. Buffet completely equipped for serving strengthened to permit a full C. of A. londed weight of 53,000 Ibs 
menls in the air and has ice-chest, hot-box, wine case, food — (24.002 kg.) 

cupboard, sink, plate-racks, etc. Aft of tho buffet are the mid iid Ba) R , P 

ship cabin, tho promenade cabin and the aft cabin. All cabins TYP WiNas, HULL, Tart Umrr.—Smme as for "C" Claas — 

are luxuriously furnished, the chairs nre adjustable in a number VOWeN Drast- Four Bristol Pegasus 22 nine-cylinder radial air 
of positions and a table i» provided for each seat. Cabins are cooled engines. Maximum power 805 b.h.p. nt. 2,600 r.p.m. at 
illuminated with domo lights in the roof, with separato wall 0,500 ft. (1,080 1n.), Rated power 080 b.h.p. at 2.250 r.p.m. at 
lamps for each passenger. Large windows are fitted in all cabins. 8,000 ft, (2,440 m.), Take-off power 1.010 b.h.p. NACA type cowling 
Passengers enter the boat from the port side by doors in the rings with controllable flaps. De Havilland throo-bladed constant 
smoking or promenade compartments. Baggage compartment, aft speed metal nirscrew 

of the rear cabin, loaded through door on starboard side, On the ACCOMMODATION AND DIMENSIONS.—Same as for "C" Class 

upper deck there is, forward, the pilot's compartment with the — WErorrs.—Weight empty Ibs. (12,092 kg.), Petrol (1,410 
captain and first officer seated side-by-side with dual controls gallons) 10,500 Ibs. (4,707 kg.), Oil (90 gallons) 810 Iba. (368 kg 

Immediately behind the pilot is tho wireless operator, the navi Equipment 2,015 lbs. (1,187 kg.), Pay lond and crew 6,260 lbs 


(2,838 kg.), Weight loaded 48,000 Ibs. (21,792 kg.) 
Wetonts.—Woight empty 180 Iba, (12,340 kg.), Petrol (2430 

gallons) 18,100 lbs. (8,217 kg.), Oil (170 gallons) 1,530 Ibs. 

(095 kg.), Equipment 1,920 Ibs, (872 kg.), Pay load and crew 4,270 


gator's table and the engineer, Also on tho upper deck aro the 
mail compartment, with outside dour on starbonrd sido, and a 
compartment for stowing the might oquipment during the day 
For day flying the bont carries crew of five, seventeon 
passengers, baggage and 2 tons of mail. For night flying thore Ibs. (1,938 kg.), Weight loaded 53,000 Ibs. (24,062 kg.) 
is sleeping accommodation for twelve passenger: PERFORMANCE.—Same as for "C" Class, except Maximum Range in 
DIMENSIONS.—Span 114 ft. (34.77 m.), Length 88 ft. (26.84 m.), Height still air 1,870 miles (2,992 km.) 


The Short Seaford General Reconnaissance Flying-boat (four Bristol Hercules 100 engines 


THE SHORT S.45 SEAFORD, 

The Scatord has been developed from the Sunderland TT, the 
original designation for the 8.45 being Sunderland IV. Designed. 
to operate at (n all-up weight of 75,000 Ibs, (34,020 kg.), the hull 
has been given a bigger planing bottom with a 1 ft. incrense in 
boat, a 3 ft anerease in length. Forward of the main step and a 
corresponding inerease in length aft. "Ihe wings, of the Sundor- 
lanl HH type, have been strengthened and the tulunit moditied 
with a dihedral tailplane and a dorsal fin added to the standard 
Sunderland fin, 

The original Sunderland IV power-plant consisted of four 


SHORT & HARLAND. 
SHORT & HARLAND, LTD. 
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General Manager: W. Browning. 


SUPERMARINE. 
VICKERS-ARMSTRONGS, LTD. 


SOUTHAMPTON. 
Hovsr, 


Works: 
VICKERS 


SUPERMARI 

LowpoN Orric 
MINSTER, S.W.l. 
See under ' Viel 

General Manager: Sq. Cdr. Sir James Bir 

Chief Designer; J. Smith. 

The original Supermarine Company was formed in 1912 and 
its efforts were chiefly devoted to the production of sea-going 
aircraft. The firm also specialised in the design and production 
of high-speed seaplanes and it earned the enviable reputation of 
winning the Schneider Trophy Contest four times. 

The 1922 Contest at Naples was won by the Supermarine 
Sea Lion Mk. II flying-boat at an average speed of 146 m.p.h. 
In the 1927 Contest two Supermarine S.5 seaplanes came first 
and second at average speeds of 281.65 and 07 m.p.h. 
respectively. 

The 1929 Contest was won by the Supermarine S.6 at an 
average speed of 328.63 m.p.h. The S.6 later put the World's 
Speed Record up to 357.7 m.p.h. and the same type also held 
the Speed Records over 50 and 100 kilometres. 

In the 1931 Contest the Supermarine S.6B won the Schneider 
Trophy outright for Great Britain at a speed of 340.08 m.p.h 
and raised the World's Record for speed over 100 kilometres to 
342.7 m.p.h. On the same day another machine of the same 
type raised the World's Speed Record to 379.05 m.p.h 

On Sept. 29, 1931, the machine which won the Schneider 
Trophy, but fitted with a special "sprint" engine, raised the 
World's Speed Record to 407.5 m.p.h. 

In November, 1928, Vickers (Aviation), Ltd. took over the 
control of the Supermarine Aviation Works, Ltd. In October, 
1938, the Supermarine Aviation Works (Vickers), Ltd., was, with 
its parent company Vickers (Aviation) Ltd., taken over by 
Vickers-Armstrongs, Ltd. 

The prototype of the Spitfire, the company's first landplane 
to go into production, first flew in March, 1936, and since that 
time it has undergone continuous development to maintain its 
place in the front rank of the World's fighter aircraft 

In ix years of war the power of the Spitfire increased by 
100 per cent, its weight by 40 per cent., its maximum speed 
by 35 per cent and its rate of climb by 80 per cent. Total pro- 
duetion of the Spitfire, of which some twenty-nine different 
versions were built during the war, amounted to 21,000, including 
naval Seafires and 305 Spitfires built before the war. 

The Spitfire has operated in many overseas theatres of war, 
including Italy, Malta, the Middle East, India and Australia. 
Apart from being a standard fighter type in the R.A.F, and the 
Dominion Air Forces, it hus nlso been used by the Air Forces 
of France, Poland, Norway, the Netherlands, Yugoslavia, 
Belgium, Russia and the United States, Over 700 Spitfires 
were supplied to the U.S. Army Air Forces under reverse Lend 
Lease. 

The naval version of the Spitfire, known as the Seafire, went 
into gervice with the Fleet Air Arm in 1942. 

The latest Supermarine fighter, which was developed too late 


Broapway, West- 


Armstrongs.” 
, O.B.E., R.N. 


Directors : 


Bristol Hereulos NVIT Engines but in the Seaford these have 
boon replaced. by Hereules 100 mts. — Four-blade D.H, 
Hydromatie full-feathering airserews are fitted. 

Tho armament consists of two .50 in. machine-guns in a 
Brockhouse power turret and four fixed in. guns in the nose 
of tho hull ; two 20 m/m. cannon in n B-17 type mid-upper.turret 
two .50 in. beam guns; and two .50 in. guns in a Glenn Martin 
tail turret. Bomb and depth-chargo loads and stowage are the 
same as for the Sunderland LLL. i 


Dimensions. Span as for Sundorlai 
m.), Hoight (to top of fin) 24 ft 
Sundorlund 111. 


LIU, Length 88 ft. 62 im. (27.1 
3] dn. (10.42 m.), Wing area us for 


Short & Harland, Ltd., was formed in Belfaat in June, 1936, 
as the result of an agreement between Short Bros. (Rochester 
and Bedford), Ltd., and Harland & Wolff, Ltd. the well-known 
shipbuilders, to form a new company to build both land and 
marine aircraft. in Belfast 


THE BRITISH EMPIRE: GREAT BRITAIN 


Weiaurs AND. LOADINGS.— Taro weight 43,000. Ih; 
Typical servico load (including crew) 8,200 Jl, (3, 
and oil. 21,800 Ib (0,880 kg.), Normal loaded weight 
(34,020 kg), Wing londing 44,5 Ibs faq, ft. (217 ky.jaq 
Jonding 10.9 Ibs./h.p. (4.95 keg /h.p.). 


(20,400. ky.) 
D ky.) Votrol 
75,000 Ihs. 
in.), Power 


VERFORANCE. (389 kinh.) ut 000. ft 


peed 207 mph. (334 


Maximum speed 242 mph 
(152 m.), Maximum a eal erüising 
km.h.) at 7,000 ft. ( ). Initial rate of chmb 876 ft.[min. 
(267 m./min.), Service ceiling 14,000 ft MIO in.), Normal range 
im still air 2,800 miles (4,500 km), Overloud range in still wir 2,100 
miley (4,980. kin.), 


Since the firm began operating large orders for Hereford, 
Bombay, Stirling and Sunderland aircraft have been completed, 


The Supermarine Spiteful Single-seat Fighter 


to participate in the war, is the Spiteful, n worthy successor 
to the Spitfire with a speed in excess of 460 m.p.h. (736 km.h.) 
Brief details and illustrations were released just before these 
pages were closed for the press. 

On the marino side, the Walrus boat amphibian, which was 
originally adopted by the Admiralty as standard equipment 
for all catapult-equipped ships in 1936, was still in production 
during the first years of the war and was in servico throughout 
the war. Many hundreds of British, American and even German 
and Italian air crews owe their lives to the Walrus amphibians 
of the R.A.F. Air/Sea Rescue units serving at home and overseas. 

In 1940 the Sea Otter, a development of the Walrus, appeared. 
This general purpose amphibian was designed for duties similar 
to those of its predecessor and latterly was also employed on 
Air/Sea Reseue duties both in home and Far Eastern waters, 


THE SUPERMARINE SPITEFUL. 

The Spiteful, which was designed to meet the F.1/43 specific 
ation, is a direct descendant of the Although it retains 
something of the general characte! ssor, the Spiteful 
is a completely new design with many and distinctive 
features, 


y now 
These include wings with straight-tapered leading 
and trailing-edges and squared tips, larger tailplane and larger 
fin and rudder, n wide-track Innding-gear with the wheels retract 
ing inwardly, wider and shallower radiator ducts under the 


wings, and à moro streamlined fuseluge which lacks the straight 
top line of the Spitfire. With a Rolls-Royce Griffon engine 
the Spiteful is credited with a maximum level speed of over 
400 in.p.h. (736 km,h.). Armament consists of four 20 m/m 
cannon 


DIMENSIONS O an. (10.83 m.), Length 32 ft, 4 in 


(9.86 m.) 


Span 35 ft 


A Supermarine Spitfire VB with clipped wings as supplied to the U.S.A.A.F. in the British Isles for training purposes. 


(Rolls-Royce Griffon engine). 


THE SUPERMARINE SPITFIRE. 
first Supermarine aeroplane to bear the name Spitfire 
single-seat fighter designed to meet the Air Ministry 
specification. It was a low-wing cantilever monoplane 
with fixed landing-gear and was fitted with a 600 h.p. Rolls- 
Royce Goshawk engine. From this type, which was not 
successful, was evolved ns a Private Venture a new prototype 
to which the name Spitfire was transferred and around which 
the Air Ministry F.37/34 specification was written. Into this 
prototype Mr. R. J. Mitchell incorporated the fruitful results 
of the experience gained in the design of his series of high-speed 
seaplanes which had previously won three successive Schneider 
‘Trophy Contests and established three World's Speed Records, 
The prototype PST SH Spitfire. which was titted with one of 
the first. Rolls-Royce Merlin engines, flow in March, 1936. With 
a fixed-piteh wooden airserew the prototype had a maxsimum 
speed of 342 m.p.b. (547.2 kin.hi.), which classed it at that time 

as the fastest military aeroplane in the World. 


The soundness of the basic design has been proved in six 
years of war, throughout which the Rolls-Royce-engined Spitfire 
has, in its many progressive developments, remained a first-line 
fighter. Apart from its fighter duties the Spittire has also been 
used for the past six years for photographic-reconnaissance 
The first photographie mission by an unarmed Spitfire was made 
on November 18, 1939. 


Hereafter are enumerated the successive stages in the develup 
ment of the Spitfire .— 


Spitfire 1. Rolls-Royce Merlin Ul engine, First fitted with a 
two-blade wood fixed-pitch airscrew. Subsequently replaced 
by a D.H, three-blade duralumin two-position controllable 
pitch airserew, and later by a D.H., three-blade duralunin 
bracket-type controllable-piteh airserew. Armament : (Mk. 1A) 
eight .303 m, machine-guns, or (Mk. 1H) two 20 n im. cannon and 
four .303 in, guns, all in the wings. First production deliveries 
to Nos. 19 and 66 (F) Squadrons m 1938. Dimensions: Span 
36 ft. 10 in. (11,23 m.), Length 20 ft. 11 in. (9.12 m.). 


Spitfire 1L. Rolls-Royce Merlin NTI engine driving a Rotol 
three-blade constant-speed airserew, Mks. ITA amd TIB other- 
wise similar to Mks. TA and IB respectively. 


Spitfire III, Rolls-Royce Merlin NN engine with two-speed 
supercharger and driving n three-blado Rotol constant-speed 
airscrew, Strengthened spar and Innding-gear and retractable 
tail-wheel. Only two built, one with clipped wings and an 
armament of eight .803 in. machine-guns and the other with 
"universal" wings permitting the installation of either eight 


machine-guns, two 20 m'm, cannon and four inaehine-;nns 
or four 20 m/m. cannon 
Spitfire P.R, HI, Photographic reconnaissance model, Mk 


LA airframe moditi 
rear fuselage, Camera mounted in starboard wing 
ment or radio 


| for additional fuel in the port wing and 
No arma 


Spitfire IV. Rolls-Royee trion TIB engine, ‘The — first 
Thatallition of the Crilfon engine in the Spittivo, Aiefraime 
votnpletely redesigned. Only one built,— First. flew in IML 
Later redesignated Spitlire NN 

Spitfire P.R. 1V. Is-Royee Merlin 45 engine, Mk, IA 


airframe with wings moditied for large leading-edge fuel tanks 


139 


ALL THE WORLD'S AEROPLAN 


and wing oil tank, No armament, Extra 
F-24 cameras, two vertical and one oblique 
n 


oxygen, Three 
ill carried in the 


Spitfire V. Holls-Hovee Merlin. 44, 46, 50, 20M, 55 or 50 
engine. Rotol or D.H. three-blile: eonstant-speed. airserew 
In other respects Mks, VA ond VB similar to Mks, LX and IB 
respectively. Mk, VC fitted with universal wings with a normal 
winament of two 20 m/m, cannon and four machine-gun Mk 
V went into in the 141 d was the first 
mark to be fitted with tropical equipment, to carry drop tanks 
on VB and VC), and the first to serve outside the British Tele 


service Summer of 


Tn 1942 one Mk. VB was modified into a prototype fighter 
eaplane with twin Hoats, à moditied upper tin and an additional 
lower fin. In 1943 the Mk. V was fitted with clipped wings 
and the Merlin 45M WM o VIM engine for service rt 
i low-altitude fighter, and provision was made for carrying n 
250 Ih. or 500 Ib. bomb on the drop t mk tings Dimensions 
Spon (standard wing) 36 ft. 10 im. (11.23. m.), Span (clipped 
ing) 32 ft. 7 in, (0,05 m.), Length 29 ft; 11 in. (8.12 m 

Spitfire VI, Rolls-Royce Merlin 47 engine. driving a Rotol 
four-blade vonstant-speed aiwserew. Similar to Mk, VB but 


incorporating a pressure cabin, strengthened spar and extended 
wing-tips. Dim ms: Span 40 fr, 2 m. (12.24 m), Lengtl 
20 ft. 11 in. (912 1n.) 

Spitfire VII. Rolls-Royce Morlin 61, 84 or engine with 

speed two-stage supercharger Wotol four-blade constant 
speed airserow. N rthened to take the longer engine 
strengtlier wmting and fuschige. pressure eabin 
larger rudder retractable tib wheel Wings with small 
leading-edge tanks for additional fuel, and extended tips as in 
Mk. VI, Strengthened spar and lauding-gear lwin radiator 
duets, one under each wing, the port duct accommodating a 
oolant radiator and oil cooler and the starboard duet n coolant 
radiator and supercharger intercooler. Armament: two 20 
mom, cannon and four machine-guns. Dimensions: Span 
10 ft, 2 mn. (12.24), Length 340 ft 31 in. (9.54 m.) 


Spitfire P.R. VII, Rolls-Royce Merlin 45 engine, Mk. IA 
airframe modified for additional fuel in the rear fuselage. No 
wing tanks. Three F.24 cameras, two vertical and one oblique 
No radio. Armament: eight .303 in, machine-guns. 

Spitfire VIII. Rolls-Royce Merlin 61, 63, 63A, 66 or 70 engine 
Basically the same as the Mk. VII but without pressure cabin 
In three standard versions—the standard fighter F.VIII with 
Merlin 61, 63 or 63A engine and standard wings; the low 
altitude fighter L.F. VIII with Merlin 66 engine and standard 
wings; and the high-altitude fighter H.F, VIII with the Merlin 
70 engine and extended span wings. Armament: two 20 m/m 
cannon and four machine-guns. All fitted with the now pointed 
rudder and retractable tail-wheel, Into service im 1943. All 
fitted with tropical equipment and sent to the Mediterranean 
India and the Far East, Dimensions: Span (standard wings) 
36 ft. 10 in. (11.23 m.), Span (extended span wings) 40 ft. 2 in 
(12.24 m.), Length 31 ft. 34 in. (9.54 m.) 

Spitfire IX. Rolls-Ro; 


Basically similar to the Mk 


ce Merlin 61, 63, 63A, 66 or 70 engine 
VC but with the Mk. VII engine 
and radiator installation. Normal armament: two 20 m/m 
cannon and four machine-guns. Tropical equipment. Into 
service late in 1942, before the Mk. VIII. In three versions 

the standard fighter F. IX with the Merlin 61, 63 or 63A engine 
and standard wings; the low-altitude fighter L.F. IX with tho 
Merlin 66 engine and clipped wings; and the high-altitude 
fighter H.F, IX with the Merlin 70 engine and standard wings 
Ultimately Mk. IX versions were adapted to take the new 
"E" wings with an armament of two 20 m/m. cannon and two 
50 in, machine-guns and with wing racks for two 250 Ib. bombs 
Later aircraft were also fitted with the larger pointed rudder 


One Mk, IX was converted into a twin-float seaplane prototype 
in 1942. Dimensions: Span (standard wings) 36 ft, 10 in 
(11.23 m.), Span (clipped wings) 32 ft. 7 in. (9.93 m.), Length 


31 ft. 34 in. (9.54 m.) 
Spitfire P.R.X. Rolls-Royce Merlin 64 or 71 engine. Rotol 
four-blade airscrew. Mk. VII fuselage (pressure cabin) ani 


hified for large leading 
tail-wheel All 


engine installation and Mk. VC 
edge tanks for additional fuel Retractable 
have the larger pointed rudder. Noarmnment, Universal camera 
installation consisting of either two vertical F.52 or F.8 cameras 
or two vertical and one oblique F.24 cameras 


Spitfire P.R. XI. Rolls-Royce Merlin 61, 63, 63A or 70 engine. 
Fuselage as Mk. VC modified for Mk. VII engine installation and 
wings as for P.R.X. Tropical equipment and universal camera 
installation. 


wings m 


An Experimental Spitfire IX Float Seaplane 


The Supermarine Spitfire VII High-altitude Fighter, the first to be fitted with a Rolls-Royce Merlin 60 ^eries engine 


An Experimental Spitfire VIII with a rear-view cockpit canopy, the first to be fitted to a Spitfire. 


The Supermarine Spitfire F.R. XIV E Fighter-Reconnaissance Monoplane (Rolls-Royce Griffon 65 engine). 


Spitfire XII. Rolls-Royce Griffon III or IV engine. Rotol 
four-blade constant-speed airserew. Basically similar to the 
Mk. VC but with clipped wings, strengthened fuselage, Mk. IV 


and, on later aircraft, a retract 


engine-mounting, pointed rudde 
two 20 m/m, cannon and 


able tail-wheel, Normal armament : 


four machine-guns, Dimensions 
Span 32 ft. 7 in. (0.93 m.), Length 31 ft 
10 in. (9.7 m.) 

Spitfire P.R. XIII. Rolls-Royce 
Merlin 32 engine. Basically similar 
to the Mk. VB except for power- 
plant. Provision for drop tank 
Armament: four .303 in. machine- 
guns, Three F.24 cameras, two 


vertieal and one oblique. 

Spitfire XIV. Rolls-Royce Griffon 
65 engine with two-speed two-stage 
supercharger. — Rotol five-blade con- 
stant-speed — nirscrew Mk. VII 
fuselage with new engine mounting 
and cowling, Mk. VIII wings, and new 
fin and rudder of larger area. In 
three versions—the standard fighter 
F. XIV with armament of two 20 
m/m. cannon and four .303 in. machine- 
guns; the standard fighter F.NIV 
with ’ armament of two 20 m/m. 
cannon and two .50 in. machine- 
guns and, on later aircraft, rear-view 


hood; and the fighter reconnaissance 
F.R. XIV E with clipped wings, 
F armament, rear-view hood, 


additional fuel in tho rear fuselage 


and ono oblique F.24 camera in the fuselage aft of the pilot's 
cockpit. Provision for one 250 lb. or 500 Ib. bomb on fuselage 
drop tank fittings and, on some aircraft, one 250 Ib. bomb under 
each wing. Into service in 1944, The Mk. XIV was responsible 
for destroying more than 300 flying-bombs. Length 32 ft 
8 in, (0.06 m.) 


Spitfire XVI. 
airserew. Tho Merlin 266 ts the equivalent of the 
Merlin 66, Low-altitude fighter with clipped wing 
the L.F. IX E but fitted with the new pointed mulder Ww 
ment: two 20 m/m. cannon and two .50 in 
Racks for two 250 Ib. bombs under the wings and one 250 lb. 
500 Ib, bomb under the fuselage on the drop tank fittings. So 
later aircraft fitted with rear-view hood and additional fuc 
in tho rear fuselage. Dimensions: Span 32 ft (9.93 
Length 31 ft. 3 in. (9.53 m.) 


Spitfire P.R.XIX. Rolls-Royce G 
driving a Rotol five-blude airserew 
version of the Mk, XLV with wings modified for addit 
fuel, Rear-view hood. Universal camera installation. Max 
mum speed 400 m.p.h. (736 km.h.), Ceiling over 43,000 f 
(13,120 in), Range 1,500 miles (2,400. km.) 


Packard-built Merlin 266 engine and four-blade 
built 


machine-gun 


ffon 6 
Photographic-reconnaissa: 


or 66 engin 


Spitfire 22. Simularyto Mk, 21 but fitted with "blister 
rearview ood 

Spitfire XX. Rolls-Royce Geitfon HB engine. See Spit 

Spitfire 21. Rolls-Royve Griffon 61, G4 or SJ engine Es 


tended apan wings of new shape with ailerons extended 
tips, Longer oleo. Ings and wing fairing aps for wheel w 
\rouunont four 20 mom. cannon, two m each N 
40 ft, 2an, (12:24 m), Wing ara sj. ft. ( 1 
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Vee. -Single-soat Fighter 

cantilever monoplane, Standard wings are ellip 
taper in thickness, but shorter span wings with 
" » extended span wings with pointed tips may be 
Lo Structure is chiefly of light alloy. Single spar with tubular 
langes ail a plate web. ` Forward of the spar the wing is covered 
h heavy-gauge light alloy sheet which forms, with the spar, a 
strong torsion box. Aft of the spar a thinner gauge covering 


stif 


a supported by hight alloy girder ribs, Standard wings have do 
hable wing-tips. Split taps between ailero id Fuselage 
AGE.- -Ml-metal monocoque. Structure consists of transverse 
frames, Tour main longerons, intercostal longitudinals and a fusi 
riveted "Alclad" skin. Foremost framu forms n fire-proof bulk 
head and has built into it the contre-portion of the main wing 
spar. Aftor portion of fuxeli 
s detachable 
Uxrr.—Cantilever monoplano type. Fin integral with tho rear 


incorporating the fin and tailplane 


portion of the fuselage. All-metal plano with smooth skin 
I Elevators and rudder have hght alloy frames and 
fabrie covering. Trmining-tabs in elevators awl rudder. 


Laxpine Gean.—Retractable type. Consists of two Vickers canti 
lever oleo-pneumntie shock-nbsorber legs, which are raised out 
wardly into the underside of the wings. Hydraulic retraction 
with emergency device for lowering wheols in case of failure of 
normal system. Fully-castoring tail-wheel, retractable in some 


Marks. 
Power PLaNt.—One Rolls-Royce Merlin or Griffon twelve-cylinder 
Vee liquid-cooled engine on steel tube mounting. Th Tour or 
five-blide airserew details above). Two fuel tanks (85 Imp. 
gallons) in fuselage with direct feed to engine pumps, Some 
marks have additional fuel in wings or rear fuselage (see above) 
Auxiliary fuel tank may be carried beneath fusela 
AccouMopATION.—Enclosed cockpit over wing. Sliding canopy and 
hinged panel in port side of fuselage for entry or exit, Adjustable 
at and rudder pedals. Tropical versions have improved cockpit 
ventilation and stowage for desert equipment, water and gency 
rations behind cockpit. Pressure cockpit in certain Marks 
\nuawest.—Two 20 m/m. British Hispano cannon and four 0.303 in. 
r two .50-in. Browning machine-guns, or four 20 m/m. British 


Hispano cannon, all m wings, Racks under each wing for one 
250-1b bomb and/or under fuselage for one 250 or 500-lb. bomb. 
JMENSIONS.—8ee. descriptions of various Marks, 


Wrionrs AND PERFORMANCE.—See Table 


THE SUPERMARINE SEAFIRE. 

The Seafire is the Naval version of the Spitfire specially 
dapted for operation from aurcraft-carric It has folding 
ings and is provided with catapult spools, deck-arrester hook 
and other specialised equipment. Constructional details are 
imilar to those of the Spitfire previously described. 


The following are the four production versions of the Seafire 
oeerning which details were available for publication at the 
»wn for press (for later Marks see Addenda) :— 


time of closing 

Seafire I. Rolls-Royce Merlin 32, 45 or 46 engine driving a 

nstant-speed airscrew. Conversion of the Spitfire VA, Fixed 

ings. Arrester-hook and catapult spools, Armament: eight 
uns 


03 in. machine 

Seafire II. Rolls-Royce Merlin 32, 45, 46, 48, 50 or 55 engine 
iriving a Rotol constant-speed airserow. Samo as Mk. T except 
fitted with an armament of two 20 m/m. cannon and four .303 
in. machine-guns. May also be fitted with the universal wing 
permitting. the alternative installation of four 20 m/m. cannon 
ind the carringe of wing bombs, 

Seafire III. Rolls-Royce Merlin 45, 46, 50, 55 or 56 engine 
driving a Rotol constant-speed airserew. Similar to Mk. II 
except fitted with folding wings. Wings hinge upward inboard 
of cannon to beyond the vertical and tips hinge outward to a 


horizontal position 
Seafire XV. Rolls-Royce Griffon VI engine driving a Rotol 
tour-blade iselage and tail-unit similar to Spitfire 
XIV. Strengthened Mk. III folding wings. Deck-arrester 
year, Standard armament of two 20 m/m. cannon und four 
403 im. machine-guns. Can carry one 500 lb. bomb. 


airscrew F 


The Supermarine Seafire F. Mk. XVII Naval Fighter. 


Spitfire 
Spitfire 
Spitfiro LA 
Spitfire TUB 
Spitfire PR 


Spitfire 


Spitfire 


Spitfire 


Spitfi 


Mar 


Spitfire VA 
Spitfire VB 
ntfire Vt 


Spitfire } 
Spitfire F 
Spitfi 


Spitfire P.R. VIT 
Spitfire F. 


Spitfire L.F 


Spitfiro F 
Spitfire 


Spitfire P.R 
Spitfire I 


Spitfire P.R 


Spitfire F. 


1A 
IR 


L.F. 
H.F. 
P.R. X 


THE BRITISH EMPIRE; GR 


| Weight 
Power plant Function londed 
| 
—— — 
Merlin H or HE | 
Merlin HT 
Merlin NII | 
Merlin NU Fighter 
Merlin 45 or 46 Photo 
Reeonniissanec 
Merlin 45 or 46 Fighter WALT 
Merlin 45 or 4ti 6,022 
Merlin 45 or 40 6785 
Merlin 47 6,797 
Merlin G1 or 64 | 7,875 
Merlin 71 High-alt 7.875 
Fighter 
Merlin 46 or 46 Photo 6,585 
Reconnaissance 
Merlin 61, 63 or 63A Fighter and 7,707 
Fightor- Bomber 
Merlin 66 Low-alt 7 
Vightor | 
Merlin 70 | High-alt 7,707 
Fighter 
Merlin 61 or 03 Fighter 7,800 
Merlin 66 Low-alt 7,300 
Fighter 
Merlin 70 High-alt 7,300 
Fighter 
Merlin 64 or Photo 8,159 
| Reconnaissance 
Merlin 61, 63, 634 or 70 Photo. 7,872 
Reconnmssance 
Griffon HT or IV Fighter and 7,280 
| Fighter-Bomber 
Merlin 32 Vhoto 6,304 
Reconnaissance 
Griffon 65 F., P.B. or 8.490 
F, Receo | 
Merlin 206 L.A. Fighter or | 7,300 
Fighter-Bomber 


Normal 
range 
(miles 


500 


F XIV 
FR. XIV 


| Coning (ft) Remar 


38,000 Unarmed 


| First to be fitted 


37,000 | — with fuselage 
38,000 ||. drop tank or 
homb 
10,000 
13.000 
14.000 
17,009 8 C103 in 
13,000 i 
41,500 
44,000 
40,000 ) May bo fitted 
12,500 with "E 
j armament 
45,000 
13,000 | Unarmed 
44,000 Unarmed 
40,000 
38.000 | 4.303 in. mg 
over 40,000 | May be fitted 
o with "E 
40,000 armament 


Sprrvine 
SUIT VINE 
SPITPIRE 
Nrirri 
Sim 
NEAN 
Se aviie 
pov 
Nearne 
REAPIRE 
SEAFIME 


The Supermarine Spitilre F, Mk. 22 Single-seat 


DIMENSIONS 
Spur Longth Hoight 
l0 ft. Wan jn. sun l2 ft. Bin 
Wi 1 10 in San I2fi. Sin 
WO fe, M0 ie 8 in 12 f Bin 
| sof ati 8 in Hitt. À in 
| aote Hin am ett. in 
NES WE | dine 
Wt in hun 1 ft 
TEES m 13 (t. an 
| MG M in Wh. dim an 
TTE Mt din ME Gin 
TEES VERS din If. un 


Fighter (Rolls-Royce 61 engine) 


Woight undod 


9,420 
ow 
tou 
[DITS 
8,000 


The Supermarine Spitfire P.R. Mk. XIX Photographic-Reconnaissance Monoplane | Rolls-Royce Griffon 65 engine). 


PERVORMASCE 


Speed — Hato of Climb 


wn ph) (ft./min. 


[Em 
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[m 
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ut 
n 
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The Supermarine Seafire F, Mk. 47 Naval Fighter, 


Seafire XVII. Rolls-Royce Griffon VI engine with increased 


maximum and take-off boost. Similar to the Mk. NV bnt titted 
with a rear-view hood and sting’! type arrester hook in the 
lower portion of the rudder, Improved landing nr Che 
F.Mk.NVIL is the standard four-cannon fighter The F.R.Mk 


XVIL is similar but is fitted with two cameras 
one oblique, 


Seafire XVIII, Rolls-Royce Griffon 36 engine 
Mk. XVII except for engine change 


Seafire 45. 


five-blade eirscrew 


one vertical and 


in the fuselage 


Similar to the 


Rolls-Royce Griffon 61 engine driving à. Rotol 
Naval adaptation of the Spitfire 21 with the 


old type vockpit hooding, Fitted with “sting” type hook, Non 
folding wings 
Seaflre 46. Rolls-Royce Griffon 61 or 64 engine driving u 


Rotol five-blade airscrew, or a Griffon Sd engine driving two 
Rotol three-blade contra-rotatirg airscrews. Similar to Mk. 45 
but with Spitfire 22 fuselage and rear-view hood Non-folding 
wings 


Seaflre 47. 


blade contra-rotating airserews. 


Rolls-Royce Griffon 85 engine driving two three 
Similar to Mk. 46 but fitted 
with folding wings, new flaps and increased fuel tankage. The 
F.Mk.47 is the standard four-cannon fighter The F,R.Mk 47 
is similar but fitted with two cameras, one vertical and one 
oblique, in the fuselage, 500 Ih. 
bombs. 


Provision for rockets or three 


DIMENSION , Length 31 ft 
Wi 
Weicut LOADED 
PERFORMANCE 
15,000 ft 


Span 30 ft. 10 in. (11.23 m 

aren 242 sq, ft. (22.5 sq. m.) 
About 8,000 Ibs, (3,032 kg 

Maximum spoed over 400 m.p.h. (040 km.h.), Ceiling 
(10,073 m.) 


10 in. (9.7 m.), 


over 


THE SUPERMARINE SEAFANG. 
Tho Seafang is a Naval adaptation of the Spiteful, the ne 
sary modifications being covered by Specification N.5/45 


There are two versions of the Seafang, the F.Mk.31, whieh is 
virtually a hooked Spiteful with a Rolls-Royce Gritfon 69 engine 
driving a Rotol five-blade and the F.Mk.32, the pro 
duction version with folding wi increased tankage, wider 
landing gear, accelerating equipment and a Rolls-Royce Griffon 
89 engine driving two three-blade contra-rotating airscrews. 


Phe general structure of the Seafung is identical to that of the 
Spiteful The wings of the Seafung 32 ure of the upward-folding 
type and folding is by hydraulic power under the control of the 
pilot so that the operation cun be undertaken without outside 
ussistanco while tho aircruft 15 tuxying to und from the uircraft 
carrier lifts 


Che arrester hook is of the "sting" type in the lower portion 
of the rudder, This type of hook, which is ulso fitted to the 
later murks of Seafire, when it catches in the urrester wires keeps 
the tail down and avoids the tendency of the V-type hook, which 
is normally mounted under the fuselage, to let the nose drop 
after hooking on with consequent risk of damuago to tho uirscrow, 


Armament of the Seafang consists of four 20 m/m. cannon, 
two in each wing. * 


DiwENSIONS.—Span 35 ft, (10,07 
Height (tail down) 13 ft. 5 in 
(19,8 sq. m.) 


Longth 
(4.08 in.), 


32 ft. 10] in. (10 m.) 
Wing urea 210 sq. ft, 


FrnFORMANCE.— Maximum speed 450 m.p.h. (720 km.h.) at 21,000 
ft. (6,400 m.), Climb to 20,000 ft. (0,100 m.) 0 min., Maxumum rang 
about 730 miles (1,170 km.) 


THE SUPERMARINE SEA OTTER. 
Tho Sea Otter T, which first appeared on 1940, was designed to 
replace the Walrus on naval spotting, reconnaissance and general 
purpose duties. It is also being employed on Air/Sen Rescue 


The Supermarine Seafire IIC Single-seat Naval Fighter (Rolls-Royce Merlin 48 engine). 


The Supermarine Seaflre F. Mk. 45 Single-seat 


Naval Fighter (Rolls-Royce Griffon 61 engine). 


The Supermarine Sea Otter Amphibian Flying-boat (870 h.p. Bristol Mercury 30 engine). 


duties at home and abroad as the A\S.R. Mk. II 

The Sen Otter is n bout amphibian with an hydraulically 
retractable landing-gear and catapulting arrangements similar 
to those used in the Walrus. It has single-bay folding wings 
and a cantilever tailplane mounted half way up the fin, The 
structuro 18 mixed, with an all-metal hull, fabric-covered wings 
with metal spars and wooden ribs, a plywood-covered tailplane 
and fabric-covered elevators and rudder. 


It is fitted with an 870 h.p. Bristol Mercury 30 radial air-cooled 
engine mounted as n tractor and driving n three-blade Rotol 
constant-speed airserew, ‘The two main fuel tanks are located in 
the roots of the upper wings. An auxiliary fuel tank may be 
installed in the hull 

Accommodation is provided for a crew of three or four and 
armament consists of three 303 in. Vickers "K" machine-guns. 
Bombs or depth-charges may be carried on two universal carriers, 
one under cach lower wing 

Span 46 ft, (14 m.), Length 39 ft 
s and tail down) 10 ft. 2 
m.) 
Weiour LoApED 
l'EnrORMANCE 


DIMENSIONS. 
(on whe 
(50.0 sq 


Aj in, (12 im.) Height 
in. (4,9 m.), Wing aren 010 sq. ft 


10,000 Ibs. (4,540 kg.) approx 
No data available 


THE SUP! 
The Walrus originally 


ERMARINE WALRUS. 
1933 


appeared in under th 


Seagull V and was supplied to the Australian Government un 


that name. In 1935 it w 
standard A.B.R. (umpl 
employment in all ships 
named Walrus by the Ad 


Apart from servico in 


has been and is still being used for training, communicati 


duties and on Air/Sea I 


There are two version: 
original metal-hulled vers: 
Roe, Ltd., is fitted with 
both marks are identical 


TYPE. Single ined. Amp 

WiNos,— Equal-span single 
on engine-mounting str 
hinges on centre-section 
struts on either side 
steel spars, with tubul 
subsidiary structure of 
edge und fabric covering 


vas adopted by the Admiralty as t 
type 


It was r 


tibian-boat-reconnuissance) 
equipped with catapults 
miralty. 

ships of the Royal Navy, the Walr 


Rescue duties at home and overse 


Walrus, The Mk. I 


II, built by Saunde 


s of the ist 
ion and the Mk 


a wooden hull 


ihibian Flying-boat 

bay biplane. Small centre-sectior 
uts, Outer wings fold round rear 
and hull. Ono pair of parallel intery 
Wing structure consists of two stain’ 
ar flanges and corrugated webs, and 
spruce and three-ply. Plywood lead 

Inset ailerons on all four wings 


In all other respect 


r 
1 


carries 
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Flat-sided single-step hull of anodically-treated aluminium. 
Normal Supermarine system of construction. — Wing-tip 
s of similar construction 
Usir.—Monoplane type. Tail.plane carried on top of fin built 
integral with hull. Tail-plane, elevators and rudder built of steel 
spars and wooden ribs with fabric covering 
wxbiNG Gran.-Retractable typo, Each unit consists of an oleo 
leg and radius-rod hinged to the side of the hull. In raised 
position wheels are housed in recesses in underside of lower wings. 
Lifting gear partly compensated and operated manually by 
hydraulic mechanism. Whoel-brakes 
Power PLayt.—One 775 hp. Bristol Pegasus VI nine-cylinder radial 
air-cooled engine driving pusher airscrew. Monocoque nacelle with 
manhole to give access to back of engine. Two fuel tanks (each 
75 gallons) in upper wings with gravity feed to engine, Oil tank 
in nose of nacelle. Compressed air-starting with emergency 
hand-turning gear 
Accommopation.—Bow cockpit with Scarf ring and stowage for 
marine gear. Enclosed cockpit with pilot on left side, Detach- 
able controls to right seat, Between pilot's seats and front spar 
frame is navigator's compartment, Between spar frames wireloss 
compartment. Aft of wings is aft-gunner's cockpit with special 
gun-mounting. 


doit 
alloy 


Dim 10NS.—Span 45 ft. 10 in. (13.97 m.), Length (on chassis) 
37 ft. 7 in. (11.45 m.), Height (on chassis) 15 ft. 3 in. (4.65 m.), 
Width folded 17 ft. 11 in. (5.46 m.), Wing area 610 sq. ft. (56.67 
sq. m.). 


Weight empty 4,900 Ibs, (2,223 kg.), 
(467 kg.), Disposable lond 2,300 Ibs. (1,043 
00 lbs. (3,260 kg.), Wing londing 11.8 
m.), Power loading 10.6 Ibs./h.p. (4.75 


WrrGHTS AND LOADINOS, 
Military load 1,030 Ibs. 
kg. Weight loaded 
Ibs./sg. ft. (57.61 kg./sq. 
kg. /h.p-) 

PERFORMANCE 


Maximum speed at sea level 124 m.p.h. (200 km.h.), 
Maximum speed at 4,750 ft. (1,450 m.) 135 m.p.h. (217 km.h.), 
Cruising speed at 3,500 ft. (1,070 m.) 95 m.p.h. (153 km.h.), 
Landing speed 57 m.p.h. (92 km.h.). Initial rate of climb 1,050 
ft.[min. (320 m./min.), Climb to 10,000 ft, (3,050 m.) 12.5 mins., 
Service ceiling 18,500 ft. (5,040 m.), Cruising range (95 m.p.h. at 
3,500 ft.) 600 miles (966 km.). 


TAYLORCRAFT. 

TAYLORCRAFT AEROPLANES (ENGLAND) LTD. 

Heap OFFICE AND. Works Brirannta Wonks, 
MASTON, LEICESTER. 

Directors: F. Bates (Managing Director), 
ring and K. Sharp. 
ayloreraft Aeroplanes (England) Ltd. formed to 
manufacture a cabin monoplane under a licence obtained from 
the Taylorcraft Aircraft Corpn., of America 

In its service form the British Tayloreraft is known as the 
Auster. The Auster I (Cirrus Minor engine), Auster II (D.H 
Gipsy-Major engine) and Auster IV and V (130 h.p. Lycoming 
gine) have all seen active service 
he Auster has been progressively modified to meet service 
requirements and although the structure and the aerodynamic 
features remain the same as in the original Taylorcraft, the 
performance in later models has been considerably enhanced 
by the incorporation of wing flaps and the installation of higher: 
powered engines, 


Tuur 


^, Wykes, A. L. 
Pi 


was 


en, 


THE BRITISH TAYLORCRAFT AUSTER III, 


Type.—Two-seat light Liaison or Observation monoplano. 


Wixos.—High-wing braced monoplane. Wings attached to top of 
fuselage und braced to lower longerons by steol-tube Veo struts 


Wing structure consists of spruce spars, ribs formed of drawn 
sections of Birmabrite steel, drag struts, steel tie-rod bracing 
metal leading-edge and an overall fabrie covering. Metal split 


trailing-edge flaps 

FusELAGE,— Welded stool-tubo structure covered with fabric. 

Tan. Uxrr.—Braced monoplane typo. Welded ateel-tubo framework 
covered with fabric Fixed tailplane. Small auxiliary control 
surface at end of fuselage for fore-and-oft trim External tie. 


rod bru 


Two faired steol-tube Voes with 
0 by rubber 
Leaf 


pisa GEAR.—Split-nxle type 
half-axles sprung under the centre line of the fuarln 
cord shock-absorbers, Dunlop wheels and Bendix brakes 
spring tail-skid 

Power PLawr.—One 130 h.p. D.H. Gipsy-Major four-cylinder in 
verted in-line air-cooled engine. Fixed pitch wooden airscrew 
Fuel capacity: 10 Imp, gallons, plus 8 gallons long-range tank 

ACCOMMODATION Enelosed cabin 

complete dunl controls. Two large doors, on 

and large front, sido, upward and rear-view windows 


sule-by-aide with 
opening mdo window 
Parachute 


seating ty 


type sonta, Radio equipment, Armour plate protection for pilo 

Dimes Span 30 ft. (11 m.), Length 23 ft, 5 in. (7.1 m.), Height 
6 ft. B in. (2 m.), Wing area 167 sq. ft. ( sq. m.) 

Weionts AND Loapinas—Weight ompty 1,050 Ibs (474 kg.) 
Maximum permissible loaded weight. 1,700 Iba. (772 kg), Wing 
loading (max) 9.22 Ibs.jsq. ft. (49 hg./sq. m.) Power louding 
13,1 Dbs./h.p. (5.95 leg./h.p.]). 

Perron i—Maximum speed 126 mph. (202.7 kmh), Cruising 

ed ph (154 km.h), Land d (flaps down) 28 m p.h 
m h Initial rate f elunb 1,0 ft/min, (328. mc [min ). 


Tuke-off run (with flaps) 70 ydw. (64 m.) 
THE BRITISH TAYLORGRAFT AUSTER IV. 

The Auster IV is a development of the previously described 
model from which it differs im several respects. ‘The fuselage 
has been redesigned to give a greatly improved rearward view, 
made possible by the fitting of a domed Perspex roof-light 
Other minor modifications have been mado in the wings 
lowen l'Lawr.— One. 130 hp. Lycoming 0.200 four-cylinder horiz 

tally-opposed. nir-coolod engine. Fixod-pitch wooden atrserew 
15 Dnp. gallons 
£ Seats fur three, two side-by-side with dual control 
mediately behind the second pilot. Two larg 
wine open. Largo fr windshield, side, 
ar-view windows, Cabin heating 

È Same ns for Auster II except Length: 22 ft. 6 in 

" 1 Woight empty 1,080 Ibs, (476 kg.), Maxi 
m permi 1 weight 1,020 Ibs, (827 kg.), Wing loading 


, Power loading 14 Ibs. /h.p. 


48.2 kg./sq. m 


THE BRITISH EMPIRE: GREAT BRITAIN 


Th 


e Supermarine 


Walrus Amphibian Flying-boat (775 h.p. Bristol Pegasus VI engine). 


PERFORMANCE. (at 
peed 130 mph. (2 


The Taylorcraft Auster J.1 Three-seat Light-cabin Monoplane 


(308 in.) 12 mph 


(01 


ceiling 


The 


km.h.) 
Initial rate 
(4,075 m.) 46 ini 


Auster V js 


18,200 fi 


speed (flag: 
800 Lr. [nun (244 in 
Service ceiling 16,100 ft 


(5,650 m.), Cruising. range 
Take-off run (with flaps) 75 yds. (08 m.) 


1,700 lbs 772 kg. loaded weight) 
0 kan.h.), Normal eruising 
(170 Kam. 


wed nt 


Maximum 
1,000 ft 
Stalling speed (Naps up) 38 mph 
fully down) 30 m.p.h. (48 kin,h.), 


min), Climb to 16,000. ft 


(4,000 m.) 


Absolute 


) nulos (352 kin.), 


THE BRITISH TAYLORCRAFT AUSTER V. 


an improvement of the Auster IV 


A full 


blind-flying panel driven. by a mechunised. vaeunm-pump has 
been fitted to cator for the bad weather flying done on urgent 


communication duties, 
the tailplane has been re 
Tho power-plant is n. 130 h.p. Lycoming € 


horizontally-opposed. air-cooled engine 


DIMENSIO: 


Weianrs 


AND lrnFOHRMANCE 


Same 


Auster 


l'ho nuxiliary trimming surface below 
iced by a standard elovator trimmer 
10 four-cylinder 


Iv 


100 h.p Cirrus Minor II engine) 


THE TAYLORCRAFT AUSTER J.1. 
Che Auster Series J.1 is n three-seat civil version of the military 
Auster IV described and illustrated on p. 74c 


Tho general construction of the civil J.1 is the same as for 
the military model but cabin furnishing, equipment and finish 
havo been improved. ‘The cabin can seat threo, two sido-by 
side in front with dual controls and ono behind. Independently- 
operated brakes, parking brake, full instrument equipment (less 
turn-and-bank indicator) and a 100 h.p, Cirrus Minor H four 
cylinder inverted. air-cooled engine ure standard. There is u 
choice of two external and cabin colour schemes. The standard 
price (ex works) is £8 Flaps, self-startor and turn-and-bank 
Indicator are extras. 


Cruising 


FrnronMANCE, Maximum speed. 125 mph. (200. kmh.) 
xpeod 100 m;p.h. (160 Kim h.), Stallings speed (with flaps and two up) 
29 mph (104 kinh), Normal rango (still air) 250 miles (400 kinh), 


tango with extra tank 550 milos (880 km.) 
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ALL THE WORLD’S AEROPLANES 


TIPSY. 
TIP8Y AIRCRAFT CO,, LTD. 
Heap OFFICE : 20, Exmwoop AVENUE, FELTHAM, MIDDLESEX. 
Wonks: HANWORTH Air PANK, FELTHAM, MIDDLESEX; 183-7, 
LivERPOOL ROAD, AND 798, Weston Roan, Snovon, Bucks. 
Major J. E. D. Shaw 


Directors (Chairman), Flt..Lt, G 


VICKERS-ARMSTRONGS. 
VICKERS-ARMSTRONGS, LTD. 
Aviation WORKS: WEYDRIDGE, 


Loxpon Orrick; Vickers HoUsE, BROADWAY, WESTMINSTER 


S.W.l. 
Directors : 
Dunbar, Major H, R. Kilner, M.C. (Managing-Director, 
Commander E. R. Micklem, C.B.E., R.N. (Deput 
and Managing-Director, Engineering Works and Shipyards), 
J. M. Ormston, M.B.E., A. J. Palmer, C.B.E., F. Pickworth, 
ECIS, H. Thompson and J. Reid Young, C.A., F.C.LS, 


Sir Frederick Yapp (Chairman), Sir Alexander 
Aireraft), 
Chairman 


Chief Designer: R. K. Pierson, C.B.E., B.Se, A.M.LC.1,, 
F.R.AesS 

Chief of Aeronautical Research and Development: B. N 
Wallis, C.B.E., F.R.S, R.D.L, B.Sc. M.Inst.C.E., F.R.AeS. 

Vickers (Aviation), Ltd. was formed in July, 1928, when 


Vickers, Ltd. formed their Aviation Department into a separate 
subsidiary company to take over the manufacture of nircraft, 
aircraft accessories and equipment. In November, 1928, 
Vickera (Aviation), Ltd. took over the control of the Supermarine 
Aviation Works, Ltd i 

In October, 1938, Vickers (Aviation), Ltd. and the Supermarine 
Aviation Works (Vickers), Ltd. were taken over by Vickers 


Armstrongs, Ltd 

The most recent Vickers-Armstrongs military product con 
cerning which details may be published is the Warwick General 
Reconnaissance monoplane and  Mihtary Transport. Tho 
Warwick is a development of the Wellington which was in 
continuous service as a bomber from the outbreak of war until 
early ine Warwick and the Wellington are built on tho Vickers 
Wallis "goodetie" system of construction, which is peculiarly 
suitable for building streamline curvilinear bodies 

The material is put in the most advantageous position for 
developing the maximum stiffness of structure, and also in the 
most efficient form for resisting large loads and developing high 


stress, 

Airera! 
degree great stifine: 
low as to give range 
been considered unattainable. 

A further advantage inherent in this system of construction 18 
the absence of bulkheads, frames or ribs. The interior of both 
wings and fuselage is entirely unobstructed, leaving the full 
volume available for stowage, passenger quarters, tanks, ete 

"The exterior surface is preferably covered with fabric, though 
thin plating or plywood may be substituted if desired. It is 
found, however, with the novel method of fabric attachment 
that has been developed in connection with the goedetic bars, 
that the usual quality of approved linen fabric is capable of 
withstanding pressures of over 1,000 lbs. per aq. ft., a figure 
‘hich gives a large reserve factor on the highest wing loadings 
that are contemplated to-day. Ain 

In May, 1945, the preliminary details of the Viking twin- 
engined commercial monoplane were made available. A des 
cription of this aircraft appears hereafter, 


THE VICKERS-ARMSTRONGS V.C.1 VIKING. 
Type,—Twin-engined passenger and/or freight transport 
Wrxes.—Low mid-wing cantilever monoplane. Tho wing panels, 

similar to those of the Wellington bomber, are of geodetic con 
struction but are covered entirely with a metal skin. Tho main 
spar passes through the fuselage and is freo to float vertically 
although retained fore-and-aft. Attachments to fuselage at leading 
and trailing-edges by link arms pivoted on pins retained in Silentbloc 
rubber/metal bushes in the fuselage frames. Drag beams on either 
side of the fuselage absorb bending loads. Frise type ailerons aro 
mass-balanced and fitted with  trimming-tabs.  Hydroulically 
operated wing flaps between ailerons and fuselage. Tecalemit 
wet-nose wing de-icing 

FoskLAGE.— Oval section all-metal structure. A s of channel 
section frames carries tho longitudinal stringers to which tho outer 
metal skin is riveted, The lower portion of tho fuselage is reinforced 
by heavy sheet corrugated fore-and-aft which, apart from providing 
a rigid “keel,” acts as the floor of the luggage or freight compart: 
ment beneath the cabin floor, 

Tai Uxrr.—Cantilever monoplane type. 
detic construction with metal-covering 
normal spar and rib construction with fabric covering 
fitted with spring tab. 

Laxpino GEAR—Standard Wellington type hydraulically-operated 
retractable landing-gear with Vickers oleo-pneumatie shock 
absorber legs, Retractable full-castoring tail-wheel. Pneumatic 
brakes on main wheels with differential action coupled to rudder-bar 

Power PLant.—Two 1,676 h.p. Bristol Horcules 130 fourteen-oylinder 
radial air-cooled sleeve-valve engines in stondard Wellington 
nacelles and driving four-blade Roto! constant-speed full-feathoring 
airscrews, Power-units easily detachable and interchangeable 
right and left, Metal fuel tanks in wings and nacelles. Maximum 
fuel capacity 750 Imp. gallons, of which 630 gals. may be jettisoned 
in an emergency. 

ACCOMMODATION.— Flight compartment in nose accommodates pilot, 
second pilot and radio operator, Main passenger cabin is divided 
at the main spar frame by a bulkhead and stops over spar, There 
aro two main furnishing schomes, the Standard seating 27 passengers 
and tho De Luxe seating 21 passengers. Seats are arranged in 
rows of three, two on right and one on left of central aisle. All 
but two rows faco forward, Standard model allows amplo leg room 
for all purposes but De Luxe model permits tho uso of more luxur- 
iuas adjustable seats, Controlled heating and ventilation, General 
lighting by roof lights with individual lamps for each passengor. 
Main entrance vestibule aft of main cabin with stoward's pantry on 
starboard side facing ontrance door, Aft of pantry i5 a toilet 
room and hat and coat accommodation. Tip-up seat for steward 
or nir hostess. Space below the cabin floor provides commodious 
space for froigit, mail or passenger's baggage, This hold is provided 


ft built on this principle therefore combine in a marked 
ss and strength with a structure weight so 
and load-carrying figures that have hitherto 


Fin and tailplane of goo- 
Rudder and clovators of 
Rudder 


Birkett (Managing Director), Lieut. Cdr. J, Crammond, R.N.V.R 
E, O. Tips, Walter Gaskin nnd C. C. Vinson, A.C.A 
The Tipsy Aircraft Co., Ltd., was formed in 1937 


to build 


lipsy nireraft under licence from the Fairey Aviation Co., Ltd., 
the proprietors of the designs. 


The Vickers-Armstrongs V.C.1. Viking Transport. 


by wing frames into three separate compartments, External 


loading doors for cach compartment. Capacity of froigl 
loading d. 1 pacity of freight hold 
DIMENsIONS.—Span 89 ft. 3 in. (27.22 m.), Length 62 ft, 10 in. (19.15 


m.), Height. (on ground) 10 ft. 7 in. 
882 sq. fL. (81.9 sq. m.) 
Weianrs (Standard Model—for still air range of 1,190 milos 
km.),— Weight empty 22,116 Ibs. (10,040 kg.), Crow (3) 510 Ibs. 
1 kg), Stowardess 130 Ibs. (50 kg), Crew's baggage 100 Ibs 
z), Petrol (695 Imp. 1 iba, (1,044 kg.), Oil (32 Imp. 
gallons) 288 lbs. (131 kg.). vs (27) 4,500 Ibs. (2,084 kg.) 
Passenger's baggage LAS. kg), Total pay-lond 6,075 Ths 
kg.), Weight loaded 33 (14,210 kg), Wing lowling 
7.4 Ibs,/sq. ft. (182.5 kg./sq.m.), T.O. power loading 9.85 Ibs./h.p 
(4.47 kgr.[h.p.). 
Wetonrs (Standard. Model 


(5.08 m.), Gross wing nrea 


1.005 


for still air range of 1,000 iniles — 1,000 

km.).—Sume as above except Petrol (500 Imp. gallons) 3,600 Ibs, 
(1,634 Kg.), Oil (24 Imp. gallons) 216 lbs. (198 kg.) and addition of 
freight and mail 763 Ibs. (342 kg.) to inerense pay-load to 6,828 
lbs. (3,100 kg.). M 

Wrtonrs (De Luxe Model—for still air rango of 1,500 miles—2,400 
km.).—Weight empty 21,918 Ibs. (9,951 kg.), Crow (3) 610 Ibs 
(232 kg.), Stewardess 130 lbs. (69 ky.), Crow's baggage 100 lbs. 
(45 kg.), Petrol (750 Imp. gallons) 6,400 Ibs. (2,462 kg.), Oil (32 
Imp. gallons) 288 Ibs. (131 kg.), Passengers (21) 3,670 Ibs, (1,021 
kg.), Passengers’ baggage 1,156 lbs, (524 kg.), Freight and mail 
300 Ibs. (163 kg.), Total pay-lond 5,085 Ibs 0 kg.), Weight 
loaded 33,431 Ibs. (15,178 kg.) 

Werours (De Luxe Model—for still air range of 1,000 miles 
km.).—Same as for above except Petrol (500 Imp. gallons) 3,600 
Ibs, (1,034 kg.), Oil (20 Imp. Sallon 216 lbs. (98 kg.), Freight and 
mail lbs. (1,013 kg.), Total pay-load 6,957 lbs. (3,158 kg.), 
Maximum landing weight of all modols 31,000 Ibs. (14,074 kg.) 

PERFORMANCE.—Mnximum wenk-mixture cruising speed at 10,000 ft 
(3,050 m.) 210 m.p.h. (336 km.h.), Minimum cruising speed at 10,000 
ft. (3,050 m.) 160 m.p.h. (256 km.h.), Climb to 10,000 ft, (3,050 m.) 
8 min., Servico ceiling 22,500 ft. (6,860 m.), Still air range (600 Imp 
gallons fuel) 1,000 miles (1,000 km.), Still air range (750 Imp 
gallons fuel) 1,600 miles (2,400 km.). 


1,600 


THE VICKERS-ARMSTRONGS WARWICK. 

The Warwick is a slightly enlarged version of the Wellington 
and embodies the same form of “geodetic” construction, Orig 
inally developed as a twin-engined bomber, it has since been 


During the War production of the ‘Tipsy 
but the Company has preserved all jig 
manufacture may bo resumed ns soon 


8 circurnatances permit 
In the meantimo the Company has been engaged on important 


work on behalf of the Ministry of Aireraft Production 


The Vickers-Armstrongs Warwick G.R. Mk. I. 


adapted to a number of duties, including General Reconnatssar 
Air/Sea Rescue, Transport, ete. The following are the principa! 
servico versions of the Warwick : 
Warwick G.R. Mk. I, A.S.R. Mk. I and C, Mk, I. Two Pratt 
& Whitney R-2800-SIA4G or 2SBG eighteen-cylinder radial 


air-cooled engines. The G.R. Mk. I carries an armament of 


eight .303 in. machine-guns in three turrets, two in nose turret 
two in n mid-upper turret and four in a tail turret. The us 
bay accommodates either bombs, mines or depth-charges. The 


A.S.R. Mk. I is similar to the G.R. Mk. I. except for slight 
modifications to the bomb-bay to permit the carrying of the 
Mk. IA airborne lifeboat. This lifeboat, which is 23 ft. 0 in 
(7.17 m.) long and 5 ft, 6 in. (1.67 m.) wide, is carried under the 
fuselage by a single tral attachment which picks up the 
ordinary bomb Ings in the Warwick's bomb-bay. The norma! 
bomb sight and bomb release are used for aiming and releasing 
the lifeboat. The lifeboat weighs 1,700 Ibs. (772 kg) and 18 
dropped on six 32 ft. (9.76 m.) diameter parachutes which are 
pulled out by a pilot chute attached to the aircraft by n static 
line. The C. Mk. 1 has no armament and serves as a passenger 
and freight transport. Several aircraft of this type were handed 
over to British Airways for civil use, but these are no longer 
in service. 

Warwick G.R. Mk. II. Two Bristol Centaurus VII fourteen 
cylinder sleeve-valye radial engines. Except for power-plant 
similar to G.R, Mk. I. An A.S.R. Mk. II with two Centaurus 
IV engines was produced in prototype form only. 

Warwick C. Mk. III. Transport and Troop-carrier. Gene 
similar to the C. Mk. I except that a large bulged pann 
arranged to fit into the bomb-bay to increaso the freight capacity. 
No armament. 

Warwick C. Mk. IV. Two Bristol Centaurus IV 
cylinder sleeve-valve radial engines. Transport similar 
Mk. HI. Produced in prototype form only 

Warwick G.R. Mk. V. Two Bristol Centaurus VII e 
cylinder sleeve-valve radial engines. Generally similar to tli 
G.R. Mk. I except for armament. he mil-upper 
turrets have been removed and repliced by three guns 
one in the nose and one on euch side of the fuselage midway 


eighiteet 


nose and 


The Vickers-Armstrongs V.C.1. Viking Transport Monoplane (two 1,675 h.p. Bristol Hercules 130 engines). 
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the win md tail These three guns are manually 
l The four-gun tail turret is retained Fitted with 
għ Light. Carrie 
i with small dorsal fin, a modification which was also incor 
ted in other Marks, Seo silhouette of G.R. Mk, V on prevou 


bombs, mines or depth-charges. Later 


Ns.— Span 96 ft, $} in, (29,5 m), Length (tail down) 70 ft 
5 m.), Height. 18 ft. 0 in. (5.64 m.), Gross wing area 1,006 
93.45 sq. n 

viuva Loapen WrronT.—45,000 Ths. (20,430 kg 

KFORMANCE.— No. data available 


The Vickers-Armstrongs Warwick C. Mk. IIl. 


THE VICKERS-ARMSTRONGS WELLINGTON 


The Wellington was designed to meet the requirement 
Ministry specification B.9/32 and the prototype first flew € 
in 1930, the first pr 
1937. Delivery t 
N 
I lund bomber for five The Vickers-Armstrongs C. Mk. IIL Transport (two Pratt & Whitney R-2800 engines 
in attack on German 
fter war was declared, 
| Italy in April, 1945. Tt 


India, the Middle Bust 


onvoy protection, overac 


r ubmarine duties m hom 
T its first duties witl 
Coi to detect and ex] magnetic. mine 
T r i tl Wellingte i It r 
ahut nes, two JR in. tory yl i 
I Wellingt n rii 1 talled 
Wellington I I 1,050 hp. Brist r XVII engi 
pr i i Vi rat ri M TA had 
t 1 n ventral “dust 
T} 1 1C] Vr Nish t ud 
Wellington II, ‘I ; l ler iui 
t T thi I it : 
ngton Il. Two 1.370 hp. Bristol Hercules IL or N The Vickers-Armstrongs Wellington X Heavy Bomber (two Bristol Hercules XVI engines) 
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The Vickers-Armstrongs Wellington X 


As Mk. IC but with a 
twoim Fraser Nash 


sleeve-valve radial air-cooled engines 


larger tailplane and à fourgnim instead e 


toil turret 


Wellington IV. ‘two 1,200 hp. Pratt: & Whitney R-IS40 
NACAG engines driving Curtiss electric airserews, Otherwise 
ilar to the Mk, IC with two-gun tail turret 


Wellington V. Two Bristol Hereules. VITT engines driving 
turbo-superchargers. Experimental high-altitude t 
Circular pressurised compartment built into the upper portion 
of the fuselage forward of leading-edge 
navigator and radio operator. Tail 
No nose turret. Only three built 

Wellington VI. Two Rolls-Royce Merlin 60 or 62 
cooled engines with two-speed two-stage superchargers, 
for power-plant similar to Mk. V. Only 
and did not go into general service. 

Wellington VIII, Two Bristol 
conversion of the Mk. IC for service 
with Coastal Command 


Mber 


to aceommodate 
turret also 


pilot, 
pressurised. 


liquid 
Except 


a small number built 


Pegasus XVII engines. A 
‘a General Reconnaissance 
bomber Same armament as Mk. IC 
Fitted to carry depth-charges, mines or two 18 in. torpedoes, 
and later to carry a Leigh Light 
Wellington X. Two Bristol Hercules VI or XVI 
Medium Bomber similar to Mk. TII except power-plant 


engines, 


Wellington XI. Two Bristol Hercules VI or XVI engines 
General Reconnaissance and Torpedo-bomber version of the 
Mk. X. Armament as Mk. III. Fitted to carry 4,500 Ibs. of 
depth-charges, mines or two 18 in. torpedoes. Also carries 


Leigh Light 
Wellington XII. 


Two Bristol Hercules VI engines. Coastal 


Reconnaissance bomber with reduced range and carrying 5,100 
Ibs. of bombs, mines or depth-charges. Also carries Leigh 
Light. Armament: six .303 in. machine-guns. 

Wellington XIII. Two Bristol Hercules XVII engines 
General Reconnaissance bomber. Armament as for Mk. III 
Carries 5,000 Ibs. of bombs, mines or depth-charges. 

Wellington XIV. Two Bristol Hercules XVII engines 


General Reconnaissance bomber. No nose turret. Armament 


six .303 in. machine-guns, four in tail turret and two in beam 
positions. Retractable Leigh Light in rear of bomb-bay. 
Same load as for Mk. XIII 

Wellington XV and XVI. These are transport versions of 


the bomber. All armament and military equipment removed 
Wellington XVII and XVIII. Two Bristol Hercules VI (Mk. 
XVII) or XVII (Mk. XVIII) engines. Trainers. 


Tyrk.—Twin-engined Bomber or General Reconnaissa 
WixGs.—Middle-wing cantilever monoplane, Wings taper in chord 
and thickness, Aspect ratio: 8,83 : 1. Wing in three sections 
consisting of centre-section, main spar of which passes through 
the fuselage, and two outer sections, Structure consists of main 
girder spar and two auxiliary spars close to leading and trailing- 
edges. To these spars ure attached a series of geodetic panels 
which conform to the contour of the upper and lower surfaces 
Final covering of fabric is applied to panels before the wings are 
mbled. Split flaps and Frise ailerons on outer wings 
FoskLAGE.—Oval streamline of Vickers "geodetic" con 
struction, covered with fabric There are six main frames, the 
geodetic members of the fuselage being built as long panels on 
longitudinal tubes or longerons. After completo fuselage has beon 


» monoplano. 


structure 


built up, the whole is covered with fabric which is secured to 
geodetic members by patented wired-on method 
Tar, Usir—Cantilever type, Fin nnd toal-plane are geodetic 


structures. Elevators and rudder aro normal ribbed structures. 
Fabric covering except tips of fin and tail-plane, which are covered 
with metal. Trimming-tabs in elevators and rudder 


Lanpine Gran.—Retractublo typo. Vickers oelo-pneumatic shock 
absorbers and brakes. Wheels retract backwards into ongine 
nacelles. 

Powen PLant.—Seo details of various Marks above, Six fuel tanks 


in each wing. 


fore and aft of mnin spa 
gallons 


Normal capacity of 750 

Special long-range tank to carry an additional 250 gallons 

carried in bomb compartment 

AccomMODATION.—Normal crew of six. In nose is the front gunner's 
station with bomb-nimer'a position below. Behind on port side 
is the single pilot's seat with single controls, On higher level, 
behind pilot and over bomb compartments are positions for radio 
operator and navi Gun position in tail. May bo fitted with 


tropical 
MOFAMENT 


equipment 


See Introduction, — Maxim: bomb lond 5,100 Ihs 
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Mark Powerplant Funetion 


Pegasus XVII Medium Bomber 


Wellington 1C 


Wellington IT 2 x Merlin X | Medium Bomber 
Wellington LIL 2 Herevles XI Medium Bomber 
Wellington IV 2 Twin Wasp | Modium Bomber 
Wellington V 2 x Merenles VILL Ex. Hughi-Alt, Bort 
Wellington VI 1 10 or de Vx, High-Alt. Bombe 
Wellington VIIL | 2 x 1 s XVII GR. Bomber 
Wellington N 2 Hercules VI or XVI Medium Bomber 
Wollington NI 3x Hercules VI or XVI GR. and Torpedn-B 
Wellington NIT | 2 X Hercules VI or XVI | Coastal Recco, Bon 
Wellington NITE | 2 x Hereules NVIT G.R, Bomber 
Wollington XIV | 2 Hercules XVI | GR. Homber 


Max. speed 
ei mph.) at | Normal| Max Coiling | d 
londed | operational ange | Range fi vl 
(Ibs.) height (miles) | (mile 
1,805 19,000 450 
1,570 213,500 400 
29,500 1,470 000 " 
31,600 1010 0) $ 
er 000 1,500 0.800 " 
r 11,600 1,510 18,500 ] 
25,800 LHDG 19,000 4,500 
20,500 1470 0 1,000 
nher 20,500 19,000 i 
30,500 ) 143 18.504 
41,000 " 1.300 m 
11,000 0 1,390 m 5,006 


The Viekers-Armstrongs Wellington XIV General Reconnaissance Bomber (two Bristol Hercules XVII engines) 


(2,315 kg.). € 
charges: 
DiMENSIONS.—Span 86 ft. 2 in. (26.27 m.), Length 64 ft. 7 in, (19.68 
m.), Height 17 ft, 6 in. (5.3 m.), Wing area 840 sq. ft. (78.14 sq. m.) 
Weriaurs asp Penrorsaxce,—See Table 


an also carry two 18-n. torpedoes, sea mines or depth 


THE VICKERS-ARMSTRONGS WINDSOR 

"Phe Windsor is an. experimental Heavy. Bomber. titted with 
four Rolls Merlin 85 engines. Itas the first four-engined 
aeroplane to incorporate the Viekers- Wallis Geodetic construction 


Lover 


and is covered throughout with a special woven steel wire/fabr 
composite material. Certain parts of the aircraft have an add 
tional backing of glass cloth. A further notable feature 

this aeroplane is the landing-genr, which consists of four xeparnt 


units, one under each nacelle, The track of the outer wher 
is 50 ft. (15.25 m.) 

Details of bomb-lond, armament and equipment were 
available for publication at the timo of closing these pages 
press 
Dimesstoss. Span HT fh din CET m. heme 27 H5 8 ' 


The Vickers-Armstrong Windsor Heavy Bomber (four Rolls-Royce Merlin 85 engines). 
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WESTLAND. 


WESTLAND AIRORAFT, LTD. 
Heap Orrick, Works AND AERODROME : YEOVIL 
Pur SANCTUARY, WESTMINSTER, S.V 


SOMERSET. 
Loxpon Orrick: 8, el 
Directors: The Rt. Hon, Lord Aberconway, C. B.E. (Chairman), 

Erie Mensforth, M.A., M.LMech.E,, M.E.P. (Vice-Chairman), 

John Fearn, M.LMech.E, (Managing Director), Arthur Daven 

port (Technical Director), Edward C. Wheeldon, M.LP.E 

(Works Director), Sir George E. Bailey, C. B.E., Air Vice-Marshal 

Sir Norman D.K, MacEwen, C.B., C.M.G., D.S.O., Sir Holberry 

Mensforth, K.C.B., C.B.E., Sir Felix J. C. Pole and S. W. Rawson 
Secretary : W. B. Hickman, A.C.A 
Westland Aireraft Ltd. was formed in July, 1935, to take over 

the aircraft branch of Petters Ltd., previously known as the 

Westland Aircraft Works, which had been engaged in aircraft 

design and construction since 1915 
In July, 1938, Petters' works were acquired and at the same 

time John Brown & Co. Ltd., the well-known shipbuilding firm, 

purchased the greater part of Petters’ holding in Westland 

Aircraft, Ltd., the remainder being acquired at a later date by 

Associated Electrical Industries, Ltd 

The latest Westland type concerning which details may be 

published is the Welkin twin-engined high-altitude fighter mono 

plane, particulars of which are given herewith 


THE WESTLAND WELKIN. 

Ihe Welkin I is à single-seat high-altitude fighter which was 
lesigned to combat possible stratospheric raids by the Luft- 
vaffe over England at heights beyond the range of existing 
fighters 

In designing this aeroplane the entire emphasis was directed 
towards the attamment of the highest possible ceiling, at the 
same time securing the maximum possible speed while carrying 
m armament of four 20 m,m. cannon. Preliminary invest- 
gation of the factors governing the relation between structural 
and aerodynamic efficiency established that a large 
aspect ratio was essential, and a wing loading of 38 Ibs./sq. ft 
(185.4 kg./sq. m.) in conjunction with a span of 70 ft. (21.35 m.) 
gave the maximum ceiling consistent with the specification 
factors. In view of this medium loading it was found that the 
required stalling speed and landing runs could be attained by 
sing a normal split flap. 

So that full use could be made of the Welkin's ability to fight 


veight 


€——— A 


at great heights, a basie part of the design was a cabin which 
could be automatically pressurised. This consisted of a relat- 
ively small self-contained unit made of extremely heavy gauge 
bullet-resisting light alloy and bolted to the front faco of the main 
spar, with an armour steel bulkhead at the rear and a special 
openable bulkhead at the nose. 

Concurrently with the development of this cabin, extensive 
research was necessary to produce a coupé top with a wide 
field of vision, which not only had to take the abnormal loads 
of pressurisation but also had to be both slidablo for ingress and 
jettisonable. A sandwich system of glazing was finally evolved, 
in which the thick inner retained the pressure and an 
outer shell acted as a fairing, leaving a space between through 
which warm air could be circulated to prevent icing and misting. 

The half-cylindrical canopy terminates in a thick laminate 
glass pressure-retaming bulkhead and abuts on a fixed wind 
screen similarly composed of a sandwich system of glazing 
The de-misting nir is drawn through à rain-trap entry and after 
passing through a glycol heater is led to the space between the 
mner and outer shells, A Dunlop rubber gasket fitted round 
the periphery of the hood and automatically inflated when tlie 
cabin pressure is on provided the solution to the problem of 
securing a seal between the sliding and fixed parts of the cou]x 

Operational considerations largely dictated the degree of 
pressurisation required and it was decided that the pilot should 
be supplied continuously with oxygen and that the cabin pr 
should be the equivalent of 24,000 ft, (7.320 r 


) for ue 
of 45,000 ft. (13,725 m.), To avoid the necessity for the pilot 
to concentrate on his cabin pressure an ingenious eabin atmos 
phere control valve was developed whieh automatically gave 
the appropriate pressure for any given he using à differential 


of 3.5 Tbs, sq. ins, and employmg air supplied to the cabin inlet 
by a Rotol cabin blower, the valve controlling the exit of au 
to the atmosphere. These Westland valves are extensively 
used in every British pressure-cabin military aircraft and devel 
ments arising from them have been applied to new long-range 
high-flying civil aircraft now being designed and constructed. 

To reduce ns far ns possible the necessity for a number of 
pressure glands to give egress from the cabin to numerous small 
controls, an electrical system using grouped and pressure-tight 
junction boxes was adopted and a special remote-control unit 
devised to operate all trim-tabs and fuel cocks. 


The Westland Welkin I 


High-altitude 


Debits 
The Westland Welkin I 


WICKO. 
FOSTER, WIKNER AIRCRAFT CO., LTD. 


Heap Orrick: Coin STREET, Buomiiey-uy-Bow, LONDON 
Wongs: MUNICIPAL AIRPORT, SOUTHAMPTON 

Chairman: J, F. Lusty 

Technical Director (Controlling) ; 6. X. Wikner 

Directors: N, Edgar, W. K. Lusty and F, A. M. Lusty 


Fighter 


PRT PTT Mn 
TET. TE 


(two Rolls-Royce Merlin engines). 


High-altitude Fighter (two Rolls-Royce Merlin engines), 


The Foster, Wikner Aircraft Co, Ltd, was formed in 1936 to 
manufacture the Wicko two-seat cabin monoplane designed by 
Mr. G. N. Wikner, an Australian. The standard model is fitted 
with the 130 h.p. D.H, Gipsy-Major engine. S€ 
of this type been used by the RAF, fo 
work, etc 

A modified version of the two-seat model with a 


veral exumple 
have 


comimodation 


The Westland Welkin I High-altitude Fighter. 


As enemy high-flying raiders never appeared over England 
in numbers the Welkin I did go into operational service 
Only a few were built 

V two-seat version known as the Welkin II was developed 
and two examples were built, but this model did not proceed 
beyond the experimental stage 


not 


Type —Single-seat High-altitude Fight 

Wios.—Midewing cantilever monoplane, Wide centre-seetion ex 
tending the engine nacelles with the outer wings set at a 
greater Ml metal apar stressedskin structure. 
Flaps on cent tion, ailerons on outer sections 

Fuservvr.—Oval two parts, the forward section 
comprising the mid the rear section of mag 
nesium. The ressurisation and 
bullet-resisting, I nt face of th 


spar and terminates with hend eur 
fusolage 1a a monocoque iinally pl 

Tur Uxir,—Cantilever: monoplan tailplane is mounted 
ibout one-third up the fin nn qualines nt high 
altitude The ler is in two rated by the torpedo 
haped fillet forming the intersec the tailplane and fin 
Electrically-operated trin-tabs im elevators and rudder 

Laxpixe GEAn—Retractablo ty] Main wheels ra var 
into engine nacelles, tail to fuselage. T " wk 
absorbers, Dowt hydraulu aet Dunlop heel and 
hrakos 

Lower Prast—Two Rolls-E Merlin engines with two-speed tw 
tugo superchargers, Mk »r 76 in tarboanl and 73 

in the port nacelle, the port er driving the Rotol eabin 

upercharger, Rotol four-blade  constunt-speed full-featheruyg 
Mirserews. Coolant and oil radiators in centee-section between 
fuse © and nacelles, ir being le thom by à dueted leading 


edge entry with w variable exit at riilingr-edige. controlled by 


the angular setting of the main landing flaps. Tutegral and arm 


oured fuel tanks in centre-section outboard of the nacell 
ACCOMMODATION —Pilot's cockpit in lne with the leading-edg 
the wing. Cockpit is pressurised, a Westland control v 


bin-heating 
ts, thereby 


Automatic c 
at all he 


matically regulating the cabin pressure 
control maintains equable temperate 
eliminating the need for special clothing 
heated or cold air can he admitted at will, The prossu 
cockpit canopy and bullet-proof windscreen ure double 
with à apace for pump to prevent 


At low altitudes either 


resisting 


inned 


warm air to bo circulated by 


icing and misting 

AuMAMENT.—Four 20 m/m. British Hispano cannon in the fuselage 
nose, 

DiMENSIONS.—Span 70 ft. (21.35 im.), Length 41 ft. 6 in. (12.6 m.) 
Height 15 ft. 9 in, (4.8 m.), Wing area 400 sq. ft, (42.7 sq. m 


Wetaut LoApED.—17,500 Iba. (7,045 kg.) 


PEnrORMANCE —Maximum d at operational height 385 mph 
(616 km.h.), Range about. 1,500 miles (2,400 km. 
for a third person behind the existing side-by-side seats is known 


us the Wicko Warferry. The 
of the Wurferry 
the tare weight has been reduced by 
by the elimination of the dual control and flap mechanisn 


wllup weight and performance 
but 


refinements in design and 


remains the same as for the two-seater 
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The biggest and most im ortant plan for the production of 
aircraft in Australia was that which concerned the manufacture 
of the Bristol Beaufort and the Bristol Benufighter by the 
Beaufort Division of the Department of Aireraft Production 

This production scheme was designed to secure the greatest 
degree of decentralisation, whereby parts were manufactured by 
over four hundred specialised sub-contractors and delivered to 
the railway workshops in the three States, there to be made up 
into complete sub-assemblies for delivery to two final assembly 
plants at Fishermen's Bond, Melbourne, Victoria, and Mascot 
Sydney, N.S.W 

In sub-assembly, the works of the New South Wales Govern 
ment Railways wore responsible for the front fuselage. stern 
frame, landing gear and nacelle structure ; tho Victorian Railway 
workshops for the rear fuselage, tail-plane, fin and control 
surfaces; and the South Australian Government Railway 
workshops for the centre-seetion and complete wings. All 
these sub-assemblies were complete with all equipment and 
fittings when delivered to the final assembly plants, 

It was originally intended that tho Bristol Aeroplano Co. Ltd. 
should supply all drawings, jigs, tools and fixtures, as well as 
ten sets of fabricated parts and ten sets of raw materinls to 
educate the Australian engineers and operatives in the manu 
facture of the Beaufort. Conditions brought about by the 


COMMONWEALTH. 
COMMONWEALTH AIRCRAFT CORPORATION PTY., LTO. 


Heap Orrice: 422, Lirrte COLLINS Street, MELBOURNE, 

AIRCRAFT Works ISHERMEN's BEND, Port MELBOURN 
VICTORIA. 

AERO-ENGINE WORKS Fisuermen's Benn, Port Mew 


N.S.W. 
Wing Cdr. L, J. Wackett, 


BOURNE, VICTORIA, AND LIDCOMBE, 


General Manager, Aircraft Division 
D.F.C., A.F.C., B.8c. 

The Commonwealth Aircraft Corpn. Pty., Ltd., was formed 
in 1936 under a scheme propounded by the Australian Govern. 
ment for the establishment of an aircraft industry to make 
Australia independent of outside supplies 

The Commonwealth Aircraft Corpn. is financed by some of 
the most wealthy industrial firms in Australia, and has an 
authorised capital of £1,000,000. The shareholders include the 
Broken Hill Pty. Co., the largest iron and steel concern in 
Australia; Broken Hill Associated Smelters Pty. and its 
associate, the Electrolytic Zine Co. of Australia, the largest. 
producers of lend and zinc in the British Empire; Imperial 
Chemical Industries of Australia and New Zealand, said to be 
the largest individual industrial concern in the Empire; the 
Orient Steam Navigation Co.; and General Motors-Holdens, 
which is allied to General Motors of the U.S.A 

During 1936, an Air Board Technical Commission visited the 
United States and began negotiations to acquire the licence for 
the NA-16 Two-seat General Purposes Monoplane from North 
American Aviation, Inc. 

Negotiations for the manufacturing rights were completed in 
1937 and the Corporation took delivery of an American-built 
NA-16 for submission to official test by the Royal Australian 
Aír Force. The Australian development was known as the 
Wirraway, and the first of this type was delivered to the R.A.A.F. 
in July, 1939. 

The Commonwealth Aircraft Corpn. has also produced a two- 
seat trainer designed by Wing Cdr. L. J. Wackett and fitted 
with the Warner Super-Scarab engine, and a single-seat fighter 
monoplane known as the Boomerang 

The Corporation is now in production with the North American 
Mustang single-seat fighter monoplane. Tooling up for the 
Mustang began in February, 1045, and the first complete air- 
craft was ready for test in May. The first eighty were to be 


The Commonwealth Boomerang. 


AUSTRALIA 


War interfered with this programme and it became nece 
for the Australian engincers to undertake some of the preliminary 
work nnd a large number of jigs and tools had to be manufactured 
locally. For tho san Australia was thrown back on 
its own the development of constant-speed nir 
serews, oleo landing-gear struts, self-senling petrol tanks, gun 
turrets, instrumenta, as well as mreraft steels, duralumin and 
Alclad sheet and various other items. 


sry 


renson 


resources for 


Another big problem arose when it was found that the Bristol 
Taurus engine for which the Beaufort was designed would 
not be obtainable in any quantity for the Australian Beaufort 
owing to home demands and transport diffieultios, The 
Australian Beaufort had therefore to bo modified to take the 
Pratt & Whitney Twin-Wasp engine and a licence for the 
manufacture of this ongine was obtained by the Commonwealth 
Aircraft Corporation, which was already in production with the 
Wasp engine 

The first Australian Beaufort, largely assembled from British 
mado parts but fitted with two 'Twin-Wasp engines, flew on May 
5, 1941. Production reached a "mass" basis in January, 1942 
and by tho time that the Bonufort was withdrawn from pro 
duction in 1943 to give placo to the Heaufighter, over 700 had 
been built 


Beenuse of the relationship of the Beaufighter to the Beaufort 
tho change-over was quickly made, the actual production p 
for the two types being identical. The 
re manufactured 


entire airfrar 


cedure 
nnd all components of tho Benufighter 
Australia, y the Bristol Hercules engin 
Great Britain 


s being imported fr 


Lancaster was nl undertaken E 


this was later to hc 


Production of the Avro 
the Beaufort. Division, but 
the I 


superseded by 


Ancoln. 


In 1945 the Service Department of the Beaufort Divisi 
undertook the conversion of the Beaufort into n militar 
personnel and freight transport. Conversion involved the 
removal of all armament, armour, bomb-racks nnd other c 


ational fittings, thus reducing the weight h 

2.000 Ibs. — Five seats have been installed and by 
the fuselage and bomb-bay a freight compartment with a capacit 
30 cu. ft. has been provided With the removal of the dorsa 


npproximat 
a re-design i 


turret, the provision of n fairing eliminating tho break in tl 
top line of the fuselage and the cleaner undersurface rad 
possible by the elimination of the bomb-bay, the cruising speed 


of the Beaufort Transport hus been increased by approximately 


25 m.p.h 


A front view of the Commonwealth Boomerang Single-seat Fighter Monoplane. 


assembled from imported parts and thereafter it was expected 
that the aircraft would be entirely of Australian manufacture. 
The Commonwealth Aircraft Corpn. also holds the licence to 
build Pratt & Whitney Wasp and 'l'win-Wasp and Rolls-Royce 
Merlin engines. g 


THE COMMONWEALTH BOOMERANG. 

Tho Boomerang is n single-seat fighter monoplane, the de- 
sign of which incorporates the principal distinctive features of the 
Wirraway. These include the rectangular centre-section and 
tapering outer sections, with all taper on the leading-edge ; 
continuous flaps between the ailerons; inwardly retractable 
landing-gear with the wheel pockets forward of the main spar 
and protruding ahend of the leading-edge; and the Wirra- 
way tail-unit 

‘The pilot's cockpit is over the centre of the wing and is provided 
with a sliding canopy, bullet-proof windscreen and armour 


protection. Armament includes two 20 m m, cannon mounted 

in the outer wing 
The Boomerang is fitted with a 1,200 h.p. Pratt & Whitney 
MG Twin-Wasp two-row radial air-cooled engine 


6 ft. 3 in. (10 m,), Length 
mpty 5,450. Ibs. (2 
(3.178 kg). Maxin 


ft. 6 in, (7.77 1n.) 
) Normal loaded 
n overlonded weight 7,600 


weight 7,000 Ibs 

Ibs. (3,430 kg.) 
PERFORMANCE.— Maximum speed 296 mph. (474. kmh.) at 7,000 ft 

(2,320 in.), Speed at sea level 273 m,p.h. (437 km.h), Service coiling 

20,000 ft, (8,845 1.), Range 940 miles (1,490 km.) at 190 m phi (404 
n.h.) at 15,000 ft. (4 4.0 hones 


m.) Enduranec 


THE COMMONWEALTH WIRRAWAY. 
Two-seat General-Purposes military monoplane 
Wing section varies fror 
consisting of centre 


‘Tyre 
Wrxcs.—Low-wing cantilever monoplane 
NACA 2215 to 2209. In five sections 
section, two outer sections and two detachable wing-tips. Centre 
section’ of parallel chord and thickness. Outer sections have 
swept-back leading-edge and straight trailing-edge and taper in 
thickness, Single-spar structure with spaced ribs and stressed 
skin covering. Dynamically-balanced ailerons with fabric co 
Split trailing-edge flap between ailerons and under fuselage 
FUSELAGE.—Welded chrome-molybdenum steel-tube framework w 
integrally welded fittings. In four sections all bolted together 
Sides covered with fabric aluminium-alloy frame: 
Decking and underside nre metal.covered 
Tars Uwir.—Cantilever monoplane type. 
covered and movable surfaces fabric-covered 
of tail-plane and elevators interchangeable 


over 


Fixed suría 
Right and left side 
Non-reversible 


trimming-tabs in elevators and. rudder. 
Power Prant.—One Australian-built Pratt & Whitney Was 
SIHI-G nine-cylinder radial air-cooled engine rated at 600 h.p 


at 7,000 ft. (2,135 m.). Three-bladed D.H. controllable-pitc! 
airscrew. NACA cowling 
AccomMMODATION.—Tandem cockpits beneath sliding enclosures 


Dual controls. Rotating and folding rear seat. Prone bombin 
position in floor. Special fittings to accommodate full rang 
equipment for various duties 


DIMENSIONS, —Span 43 ft. (13.11 m.), Wing area ft. (23.75 
sq. m.) 
WriGHTS.—Weight empty 3,080 lbs. (1,807 kg), Weight loaded 


53 lbs. (2,884 kg.). 
PERFORMANCE.—No data available. 


mnt wa Cu enia 


The Commonwealth Wackett Two-seat Training Monoplane (165 h.p. Warner Super-Searab engine), 
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THE COMMONWEALTH WACKETT TRAINER. 
The Wackett Trainer two-seat low-wing cantilever monoplane 
has been designed by Wing Cdr. L. J. Wackett to fulfil the 
requirements of a primary trainer suited to Australian conditions. 


DE HAVILLAND. 
THE DE HAVILLAND AIRCRAFT PROPRIETARY, LTD. 
AND Works; KINGSFORD SMITH AERODROME, 
ONAM. 
ALEXANDRIA, N.S.W. 


AtrscreEw Works 
General Manager: Major A. Murray Jones, A.F.C. 
Secretary Mr. J. J. Byrne. 

Early in 1927 the de Havilland Aircraft Co., Ltd. formed 
the de Havilland Aircraft Proprietary, Ltd., in Melbourne, 
to act as agents for the parent Company, to build de Havilland 
aircraft under licence, to assemble new aircraft and to operate 
service stations for de Havilland products throughout Australia. 

In 1929, the Company decided that the amount of work 
available necessitated an extension of premises, and in March, 
1931, it moved to Mascot Aerodrome, where workshops, offices 
and hangar accommodation had been built 

In 1938-39 the Company began the production of Tiger Moths 
for the Royal Australian Air Force. In July, 1942, the 1,600th 
Tiger Moth was completed. 

Towards the end of 1941 a £500,000 order for D.H. Dragon- 
Rapide twin-engined biplanes for use as navigational trainers 
under the Empire Air Training Scheme was placed with the 
Aircraft Production Commission by the Air Board. Delivery 
of these aircraft began in 1042. 


In 1942 production of the Mosquito was initiated. All draw- 
ings and data were supplied by the parent company in Britain, 
numerous jigs and tools as well as component samples and 
supplies were obtained from both the British and Canadian 
de Havilland organizations, and Packard-built Merlin engines 
and certain other supplies from the U.S.A. On July 23, 1943, a 


BOEING. 
BOEING AIRCRAFT OF CANADA LTD. 
Heap Orric 
President: Stanley Bur 
Directors: Austin C. Taylor, W. G 
and O. W. Tupper. 
Boeing Aireraft of Canada Ltd, was formed in 
Boeing Airplane Company of Seattle, U.S.A 
In 1937 Boeing Aircraft of Canada Ltd 


AND Work 


Vancouver, B.C 


Sweny, Jay Morrison 
1929 by the 


was awarded n con 


C.C.F. 

CANADIAN CAR & FOUNDRY CO., LTD. 

Hran Or MowTREAL, P.Q 

Arrcrart Works: Font WILLIAM, ONT., P 
(MONTREAL), Turcor (MONTREAL), St. LAURE 
AxHERST, Nova BCOTIA 

President: Vietor M. Drury. 

Executive Vice-President ; William Harty. 

President and General Manager: L. McCoy. 

The Canadian Car & Foundry Co. Ltd., the largest manu- 
facturers of railway equipment in the Dominion, entered the 
Canadian Aircraft Industry by acquiring the licence to construct 
the Grumman two-seat fighter biplane from the Grumman 
Aircraft Engineering Corpn., of Bethpage, L.L, N.Y 


INT ST. CHARLES 
QuE., AND 


CANADAIR. 

CANADAIR, LTD. 

Heap OFFICE AND Wonks: CARTIERVILLE, MONTREAL, QUE. 

Ceneral Manager: Benjamin W. Franklin. 

Canadair, Ltd., was formed in December, 1944, by tho separ- 
ution of the Aircraft Division of Canadian Vickers, Ltd. from 
the parent Company and its formation into a new Company to be 
solely responsible for the manufacture of aircraft. Canadian 
Vickers, Ltd. will devote its entire facilities in the future to 
shipbuilding. 

Canadair, Ltd., occupies the Government-built Cartierville 


COCKSHUTT. 
COCKSHUTT MOULDED AIRCRAFT, LTD. 


Hrap 
Pre 


Vice-President 


Works 
Gordon Coekshutt 
Treasurer W. J 
Stuart 3. Lee 


Orrick AND BRANTFORD, ONTARIO. 


ident ( 
and Phillips. 
General Manager 
Secretary : J. A. D. Slemin 

Mouldedt Aircraft, Ltd. was formed in November, 
ubsiliary of the Cockshutt Plow Co., Ltd 


to manu- 


The prototype was fitted with a D.H, Gipsy-Six engine but 
owing to the difliculty of obtaining engines of this type under 
present conditions the American Warner Super-Scarab seven» 
cylinder radial engine has been adopted and a quantity has been 


vequired from the United States, 


No detnils of the Wackett. Trainer have been released for 


publication but its general appearance ean be gathered from the 
accompanying illustration. 


The first Australian-built Mosquito F.B. Mk. 40 Fighter-Bomber (two Packard-built Merlin 31 engines). 


little over a year after the receipt of the initial batches of data 


from Britain, the first Australinn-built Mosquito was test- 
flown, Production is now in full swing with the assistance 
of a host of sub-contractors. For details of the Australian 


Mosquito production types see under "De Havilland’ (Great 
Britain). 


CANADA 


tract by the Canadian. Department of National Defence for the 
construction of Blackburn Shark reconnaissance biplanes, to 
by built under licence from Blackburn Aireraft, Ltd. 

Tn May, 1941, tho Company began tooling for the PBY. 
Cunso amphibian and between July, 1942, and July, 1943, 
55 were delivered to the R.C.A.F. In December, 1942, a con- 
tract for the PB2B-1 Catalina flying-boats was received from 
the U.S. Navy. This contract was to have been completed by 
the end of 1944. 


The Company has contracts with the Canadian Government 

for the manufacture and assembly of Avro Ansons and for the 
overhaul and repair of aircraft of various types, including the 
maintenance and modification of aircraft of the R.A.F, Transport 
Command, 
The Company also had contracts with the British Ministry of 
Aircraft Production for the manufacture of the Hawker Hurri- 
cane for the R.A.F., and with tho Departments of Munitions 
and Supply for the R.C.A,F. The first Canadian-built Hurricane 
began its flying trials in January, 1040, and the first was delivered 
in Great Britain in February of that your, Over 1,400 Hurricanes 
were built. Spares produced were equivalent to. well over 
another 1,000 aircraft 


factory formerly operated by the Aircraft Division of Canadian 
Vickers, Ltd. It also inherits the reputation and wido experience 
which the parent company, the first to begin the manufacture 
of aircraft on a commercial scale in the Dominion, has built 
up over n period of twenty-one years, 

In the years before the war Canadian Vickers, Ltd. was engaged 
in the design and development of special types and the adapt- 
ation of existing types of aircraft to suit the special requirements 
of Canada, It made a speciality of winter landing equipment 
ombodying the experience which the long snow period in Canada 


facture moulded plywood fuselages and 
Anson V under Federal). Tho 
Ltd. had been prominently. identified 
the manufacture of parts and sub-assembles for the Canadian 
built Anson under the Federal. Aireraft, Ltd. 
since 1040 

The new plant of skahutt Moulded Aireraft, Ltd. was begun 
in July 1942, was ready for occupation by December and was 
in complete operation in July, 1943. [thas a floor area of 100,000 
sq. ft, and is fully equipped to manufacture parts under the 


other parts for the 
Cockshutt Plow Co, 
sub-contractor in 


(see 


as n 


supervision of 


The Compan 


also assisting, in conjunction with General 
Motors-Holdens of Melbourne, in the manufacture of D.H. 
Gipsy engines in Australia, It has also received contracta 
from the R.A.A.F. for the manufacture of D.H. constant-speed 
nirscrews. 


The Company now has three plants in Vancouver. No. 1 
Plant on West Georgia Street is producing Boeing B-29 Super- 
fortress sub-assembhes. No. 2 Plant is producing the tail-unit 
for the Mosquito bomber No. 3 Plant on Sea Island is building 
the bomb-bay section of the B-29 fuselage. Tooling up for this 
work hegan August, 1944, and the first umt was shipped in 
October. 


Canadian Car & Foundry Co. Ltd. has been awarded a contract 
to build 1,000 Curtiss Helldiver single-engined dive-bomber 
monoplanes under licence. from the Curtiss-Wright Corpn. for 
the U.S, Navy. ‘The Helldiver built by the Canadian Car and 
Foundry Co, Ltd. carries the U.S. naval designation SBW-1. 
It is in production at tho Fort William plant. The first SBW-1 
flew on July 29, 1943. In 1944, the Company was building the 
SBW-4 and early in 1945 was going into production with the 
SBW-5, 

The Company has a Dominion Government contract for the 
large-seale production of hydraulic constant-speed airsorews. 
These airscrews, designed by the company under licence arrange- 
ments, cover a wide range of sizes, 


afforded and float equipment which is essential for summer 
operations among the lakes and rivers of Northern Canada 


Since 1 Canadian Vickers has undertaken extensive 
contracts in the manufacture of military aircraft for both the 
Canadian and United States Governments, details of which 
have been given in previous issues of this Annual. Its latest 
important contract, awarded in 1144, was for a large number 
of Douglas DC-4 airliners to be fitted with Rolls-Royce Merlin 
engines for tho Canadian Government 


Vidal process. 

Tooling for the Anson V contract was begun in November, 
1942, and first deliveries were made in the following March 
Owing to heavy curtmilments in the Canadian training pro 
gramme, the Anson contract terminated in December, 
144. In its phice the company is undertaking the manufacture 
of fuseluges for the Mosquito (B. Mk, 25) for the de Havilland 
Aircraft of Canada, Ltd, and was expected to be in full production 
by the Spring of 1945 


was 
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ALL THE WORLD’S AEROPLAN 


DE HAVILLAND. 


THE DE HAVILLAND AIRCRAFT OF CANADA, LTD. 
Heap Orrick AND Works: Postar STATION “L, 
OnTanio 


Toronto, 


Control Committee: R, A, Laidlaw (Chairman), J. D. Woods, 
B. L, Smith, G, A, C, Bear (General Manager), G. J. Mickle 
borough (Secretary and Treasnrer) and W. D. Hunter (Director 


of Engineering) 

The de Havilland Aircraft of Canada, Ltd., was established 
early in 1928 by the de Havilland Aircraft Co., Ltd., as a 
Canadian constructional plant and service depôt for D.H 
aircraft 

The authorised capital of the Company is $500,000, of which 
$300,000 has been issued and four-fifths is held by Canadian 
investors. 

Considerable experimental work has been done in order to 
produce components and special accessories to meet all Canadian 
flying conditions. 

The Company hns constructed a large number of D.H. Tiger 
Moths for the Canadian Government The Tiger Moth has 
heen one of the two standard primary trainers in use by the 
Commonwealth Joint Air Training Plan since its inception but 
production of this type has now ceased. 

In its place the Company is concentrating on the large-scale 
production of the D.H. 98 Mosquito twin-engined Bomber 
monoplane. The Canadian-built Mosquito is fitted with two 
Packard-built Rolls-Royce Merlin engines and is being supplied 
to the Royal Air Force, the Royal Canadian Air Force and the 
U.S. Army Air Forces (under the designation F-8). The first 
Canadian-built. Mosquitos for the R.A.F. were delivered by 
air across the Atlantic to Great Britain in August, 1943 

Mosquitos on routine delivery flights from Gander Airport 
Newfoundland, to the United Kingdom have established many 
record times for the Atlantic crossing. In October, the OU 
statuto miles were covered in 6 hours 44 mins. at an average 
ground speed of 322 m.p.h., and by April, 1945, the crossing 


FAIRCHILD. 
FAIRCHILD AIRCRAFT, LTD. 
HEAD OFFICE AND Works: LONGUEUIL, P.Q. 

President and Managing Director: H. M. Pasmore 


xecutive Vice-President R. B. Irvine. 


Vice-Presidents: Howard Murray, O.B.E. and W. Taylor- 
Bailey 

Secretary: F, Bindoff, 

Treasurer: D. H. Sutherland. 


Fairchild Aircraft, Ltd., is a direct outgrowth of the aviation 
activities of the St. Maurice Valley Protection Association which 
began operations in 1919 and was the first concern to demon- 
strate thnt it was practical to use aircraft for commercial purposes 
in the Dominion, From the St. Maurice Association was formed 
Fairchild Aerial Surveys of Canada, Ltd., in 1922, and in 1929 
Fairchild Aircraft, Ltd., was formed to act solely as a manu 
facturing and servicing organization 


FEDERAL. 

FEDERAL AIRCRAFT LTD. 

Heap Orric 276, James Street West, MONTREAL, P.Q 

President : W. A. Newman, B.Sc. 
Vice-President and General Manager: D. H 
Assistant to President rs 
Secretary - G. H. Montgomery 
Treasurer; A. E. Belcombe 


Macfarlane. 


In connection with the first Empire Air Training Scheme over 
1,500 Avro Anson twin-engined trainers had to be provided 
Originally, a proportion of these and quantities of components 
were to have been supplied by the British Government but 


owing to home needs it eventually fell to the responsibility of 


Canada to undertake production of the type. 


Eleven Canadian aircraft plants were entrusted with the 
manufacturing or assembling of the major components and in 
order to co-ordinate the output of Ansons and to expedite 
production of the complete machines, steps were taken in 1940 
to segregate this work from the remainder of the aircraft 
programme and place it under one management and direction. 
For this purpose Federal Aircraft, Ltd., a wholly-owned Govern- 
ment Company, was formed with headquarters in Montreal in 
July, 1940. 


The Canadian Anson II was basically the English Avro Anson 
but had been modified to provide for the installation of two 
330 h.p. Jacobs L-6BM engines in place of the Armstrong Sid- 
deley Cheetah engines, which called for new cowlings and nacelles ; 
the fitting of Dowty hydraulic landing-gear retraction instead 
of the manually-operated type ; and the use of Canadian-made 
auxiliaries—controls, instruments, piping, flexible tubing, 
conduits and all other materials and parts. An interesting 
feature of the Canadian Anson II was the use of a moulded 
plastic-plywood nose section made by the Vidal process. Other- 
wise, similarity in design permitted parts being approximately 
76 per cent. interchangeable with the British Anson 


Nhe first 
August, 19. 
struction of 


Anson TI flew in August, 1941, and by the end of 

Federal Aireraft. Ltd. had supervised the con- 
over 2,000 aircraft, with a spares replacement 
varying from 10 to 00 per cent. — Federal-built Anson II advanced 
5. Army Air Forces under 


trainers have been supplied to the 
the designation A'T-20. 
Additional requirements under the 142 Combined Training 


Plan increased. the number of Ansons to be manufactured in 
Canada under the supervision of Federal Aircraft, Ltd, and 
two new models, the Anson V navigational trainer and the 


Anson VI bombing and gunnery trainer were developed. 
The Anson V and Anson VI differ in many respects from the 


\naon If Mayor changes include the incorporation of fuselages 


D.H. Mosquitos outside the Toronto plant of the de Havilland Aircraft of Canada, Ltd. 


time had been reduced to 5 hours 30 mins., 1 
of 300 m.p.h 


Canadian Mosquitos are now being built on a nowly-introduced 


representing n spe 


The factory built in September, 1930, comprised 38,000 square 
feet of floor space. Extensions to date now total over 600,000 
square feet with machinery and equipment installed valued at 
approximately $2,000,000. The plant has been in continuous 
full-time operation since 1930 and in 1944 was employing a 
total personnel of 9,000 engaged solely on military contracts 

The Company, in association with five other Canadian aircraft 
manufacturers was awarded a contract by tho British Air Ministry 
for the manufacture of twin-engined Hampden bombers, Certain 
specifie components for the Hampden were built by Fairchild 
Manufacture started in June, 1939 and the contract 
pleted in tho early part of 1942 

It has also completed u contract with the Canadian Govern. 
ment for the manufacture of Bristol Bolingbroke twin-engined 
monoplanes. "The Bolingbroke is generally similar to the Bristol 
Blenheim 1V, The landing-gear can bo fitted with either 
wheels, floats or skis, Some are fitted with the Boulton Paul 


was com- 


the 
"nmbly on 


mechanised assembly line in which wireraft are 
throughout the length of their as 


which move forward on a central chain-drive system 


carried 


huge carriages 


power-operated gun turret for use as trainers for air-gunners 

In 1943 the Company undertook the work of installing a 
Wright Cyclone engine in a Fairey Battle. As the result of 
satisfactory tests further aircraft of this type were similarly 
modified and converted into target-towing monoplanes 

In addition to the production of Bolingbroke spares, the 
Company is building the Curtiss Helldiver for the U.S, Navy 
under licence from the Curtiss-Wright Aircraft Corporation 
The Fairchild-built Helldiver carries the United States Navy 
designation SBF, The U.S. Navy contract was placed in 
October, 1942, and the first Fairchild-built Helldiver flew on 
August 28, 1943. It was expected that this contract would 
be completed in April, 1 

In 1945 Fairchild Aircraft, Ltd. undertook the production 
of components the Chance Vought 
Corsair 


and sub-assemblies for 


The Federal-built Anson V Navigational Trainer (two Pratt & Whitney Wasp-Junior engines), 
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und numerous sub-components and parts of moulded plastic- 
bonded: plywood, and the use of a different and more powerful 
type of engine. Production of these now types began early 
ww the last quarter of 1942. 


THE FEDERAL ANSON V AND VI. 


Ti rE Twin-ongined Navigational trainer (Mk. V) or Gunnery trainer 
(Mk, VI). 
Wixes.—Low-wing cantilever monoplane. Samo as for British 


Anson (see undor "Avro") 
Fusetace.—hi five sections, four of which aro of moulded vencer 
construction made by the Vidal process, the pilot's cabin section 
tubular steel construction similar to that usod in tho 
original Anson, Tho moulded vencer sections aro formed on 
mandrels and bonded by hot-setting urea-formaldehyde resin 
glues; the skin voncers being bonded together and to frame mem- 
bers longerons and stringers by application of heat and pressure 
Longerens and stringers are of solid poplar or pine, transverse 
frames of laminated construction. All other glued joints such as 


being of 


FLEET. 

FLEET AIRCRAFT LTD. 

Heap OFFICE, WORKS AND AIRPORT: 

Chairman: E. G. McMillan, K.C. 

President : E. G. Smith. 

Vice-President and General Manager: W. N 

Chief Engineer : G. E. Otter. 

Fleet Aircraft, Ltd., is an independent Canadian-owned 
company and is completely managed by Canadian personnel. 

The Company built an up-to-date factory at Fort Erie in 
1930 and by 1938-39 this factory had been enlarged to ten times 
its original size 

The Company took over the complete World's rights from the 
Aircraft Corpn. (U.S.A.), its original parent 
the Fleet Trainer. It has since developed the 


Fort Erte, ONTARIO. 


Deisher. 


Consolidated 
company, 


Model 50K twin-engined freighter and the Model 60 two-seat 
advanced training monoplane, now known as the Fleet Fort. 
The Fleet Tramer, or Finch, was used for primary training in 


Air Training Plan, An original order for 
404 was completed in 1940 many months ahead of schedule 
A further contract for 202 was completed in 1941, 

The Fort was put into production for use as an advanced 
training type under the Commonwealth Air Training Plan, but 
on the completion of the 100th machine production ceased on 
this type in favour of the Fairchild M-62, or Cornell, which 
had been adopted as the future primary trainer in the R.C.A.F. 
and was to be manufactured by Fleet Aircraft, Ltd., in place of 
the Fort and the Finch 

The first Cornell was turned 
one month ahead of schedule. 
the first year of production. 

At the end of 1943, owing to a curtailment in the Training 
l'rogramme, orders were given that the production of the Cornell 
was to be tapered down, to expire in May, 1944. About the begin- 
ning of 1944 the Company began tooling for the manufacture 
of wings and other components for the Lancaster four-engined 
bomber being produced by Victory Aircraft, Ltd. By the 
middle of 1944 the Company's plant was almost entirely turned 
over to this Lancaster sub-contract, 


the Commonwealth 


out in the Summer of 1942, 
Over 1,000 were produced in 


THE FLEET-FAIRCHILD CORNELL. 
R.C.A.F. Mp ation: Cornell 
U.S. Army Air Forces designations: PT-26A and PT-26B. 

The Cornell two-seat primary trainer is basically the 
American Fairchild PT-26 but has been modified by Fleet 
Aircraft, Ltd. to meet Canadian requirements. In all some 
450 revisions were made from the original design. ‘The principal 


MacDONALD. 
MacDONALD BROS. AIRCRAFT, LTD. 
Heap Orrick AND Works: 50, ROBINSON STREET, WINNIPE 
MANITOBA. 
President 


and General Manager; Grant MacDonald. 
MacDonald Bros, Aircraft, Ltd, was formed in 1030 to service 
and overhaul aircraft, Later it acquired the licence to build 
Edo floats in Canada and operated an airframe repair depot 
and general aircraft supply service. 
After the outbreak of war the Company erected a new plant 


on Stevenson Field, just outside Winnipeg, for the assembly 


NOORDUYN. 
NOORDUYN AVIATION, LTD. 
Hean Orrick: 1411, Crescent STREET, MONTREAL, P.Q. 
Works: ST. LAURENT, P.Q, Montat 

P.Q, AND Haro AVENUE, MONTREAL, P.Q 
President : W. L. Bayer. 

Vice-President and General Manager: R. B, C 

A.F.R.AeS., A.F.I.Ae.S 
Vice-President: Major W. R. G 

ecretary and Treasurer: L. M 


Street, MONTREAL, 


Noorduyn, 


Holt. 
Coughtry, 


The expansion of this Company's facilities, personnel and 
output which set in shortly after the outbreak of war, reached 
ita peak in 1943-44 and has since been declining with the com 
pletion of contracts. The Harvard IIB (U.S. designation AT'-10) 
advanced trainer is no longer in production but the Noorduyn 
Norseman (U.S, designation C-04) was still being produced in 
1944 as a general utility cargo and passenger transport for the 
U.S. Army Air Forces. he Norseman is also used by tho 
F.C.A.F. for the training of wireless operators and for communi- 
vation duties 

The firm also operates the main repair department in Canada 


the longitudinal joints of the fuselage sectional halves, floor framo. 
work, reinforcing pads, ete. aro mado with cold-sctting glue and 
pressure, — Heforo. hath scotions ave spliced and glued together all 
Openings such as doors, windows, escape hatches, ete. nro cut 
out. Half sections of each longitudinal section are joined hy 
gluing before installation of fittings. Tho five-section design 
permits the rapid installation of internal fittings prior to the bolting 
together of the complete sections. The sections aro joined by 
four bolts londed axially. Final covering of madapolam and ono 
cont of cloar and two of aluminium dope 


Tat. Usir AND. Laypino GEAn.— Same as for British Anson except 
that landing gear has Dowty hydraulic retraction 
Power Prant.—Two Pratt & Whitnoy Wasp-Junior R-085AN 


12B or 14B ni Four fuel 


ylindor radial air-cooled engines. 
tanks in wing. ‘Total fuel capacity 140 Imp. gallons 
AccowMoDATION.—Crow of five. Pilot's cabin soats two side-by-side 
with pilot on port side. ‘Three desks on port wall of main cabin 
for two navigators and radio-operator. Adjustable counter poise 
lamp to each navigator's desk in addition to overhead illumin 
ation. Cabin heating and ventilation. — Astro-domo with hot-air 


de-icing jet. Camera hateh in floor. Entrance door on starbourd 
side aft of wings has quick-release hinges and racks for four crew 
parachutes grouped round door. Emergency escape hatches are 
also located centrally above tho pilot and co-pilot and at the main 
cabin window on port side, Sliding windows alongside pilot and 
co-pilot, Mk, VI differs mainly by introduction of hydraulically 
operated Bristol Mk. IV gun-turrot and elimination of astro-dome 
IMeNsIONS.—Span 56 ft. 6 in. (17.2 m.), Length 42 ft, 3 in. (12.9 m.), 
Height 13 ft. 1 in. (4 1n.), Wingaren (gross) 463 sq. ft. (43.1 sq. m.) 
Wxrois,— Weight empty 6,693 Ibs, (3,040 kg.), Normal loaded weight 
9,275 Iba, (4,210 kg.), Maximum permissible loaded weight 0,400 
Ibs, (4,295 kg.). 
PERFORMANCE.—Maximum speed 190 m p.h. (304 km.h.) at 5,000 ft 
(1,526 m.), Cruising speed. 145 m.p.h. (232 km.h.), Stalling speed 
(with flaps) 66 m.p-h. (105.6 km.h.), Stalling speed (without flaps) 
73 m p.h. (116.8 lan.h.), Maximum rate of climb 1,500 ft/min. 
(457.5 m./min.), Average rate of climb to 10,000 ft. (3,050 m.), 
300 ft. min. (306.5 m /min.), Rate of climb (single engine) 400 ft./ 
min. (122 m,jmin.), Service ceiling 21,462 ft. (6,646 m.), Single. 
engino ceiling 7,800 ft. (2,380 m.), Duration 4 hours. 


The Fleet-Fairchild Cornell Two-seat Training Monoplane (200 h.p. Ranger engine). 


modifications however concern equipment and include cockpit 

enclosures, heating, night-flying and blind-flying equipment, ete. 

Type,—Two-seat Primary Trainer 

Wix Low-wing cantilover monoplane comprising à centre-section 
and two tapering outer sections, All-wood structure comprising 
two box-spars with Inminated spruce-flanges and two-ply webs, 
girder type spruce and plywood ribs and a final covering of ply 
wood with spruce or mahogany faces and spruce or poplar coro. 
Tubular-steel compression truts braco contro-section spars at 


wing joints, Balaneed — differentinlly-operated ailerons havo 
nluminium-alloy frames and fabric covering. Split-type flaps of 
wood or aluminium-alloy. construction. Metal tabs in nilerons 


adjustable on the ground only 

FusrLAGE.—Rectangular welded | chromo-molybdenum — steel-tubo 
structure, Four longerons and main members are of squared 
tube. Bracing members in rear fuselage and stringers aro round 
tubes, Fabric covering over wooden fairing structure, except 
decking which 1 of aluminium-alloy construction 

Tam Uxrr,—Cuntilever monoplane type. Fin and tailplane of wood 
with plywood covering. Rudder and clevatora have aluminium- 
alloy frames with fabric covering. ‘Trim-tab in elevator, Rudder 


has tab adjustable on ground only 
LANDING GEAR.—Fixed single-leg cantilever typo. Each leg supported 
aluminium-alloy casting on front spar of centre-section. Oil- 


and repair of British-built Anson oircraft used in the Common 
wealth Joint Air Training Plan 

The original plant at Robinson Street, Winnipeg, undertook 
the manufacture of metal parts for the Anson, Oxford and Hurri 
cane, and this now operates as the Company's Robinson Street 
Division. In 1944, this Division was engaged in tho manu- 
facture of miseellaneous parts for the Curtiss Helldiver and 
Booing-built Catalina, us well as floats for the Noorduyn C 
64A Norseman being built for the U.S. Army Air Forces. 

The Airport Division in the past assembled the Anson I and 
II and manufactured wings for the Anson II. It also undertook 


for Harvard and Norseman airoraft, and produces ski equipment 
for these and several other service types. 


THE NOORDUYN NORSEMAN Mk V. 
U.S. Army Air Forces designation: 0-64A. 


TYrr.—Single-engined Transport monoplane suitable for various 
military and civit duties 
Wiwos.—High-wing braced monoplane. Wings attached direct to 


top of fuselage longerons and braced to stuba by steel tube Vee 
struta. Structure consists of routed solid spruce spara with wahut 
packing-piecos under fittings, spruce ribs, stecl-tubo drag struts 
and swaged wire bracing, duralumin covered leading-edge, filbric 
covering. Flaps and ailerons have stool tube framu and fabric 
covering, Slotted muss-balunced ailerons and flaps. Ailerons 
droop as flaps with first half of flap movement. 

Pilots seat and rudder pedals fully adjustable, Swing-over type 
duul control, Below wing is main sound-proofed cabin of 150 cub, 
ft. capacity. Bench-typo seats for oight pussengers may be 
instantly removed. Individual upholsterod passenger chairs 
optional. One pussenger hinged on additional removable 
section to provide 40 in, opening when roquired. Fixed front and 
cabin windows, lowering cockpit and cabin door windows, Addit 
ional space for baggage or freight. below floor of cabin (33 cub. ft.) 
and behind cabin (10 cub. ft.) with outside doors. Cabin heater 


door 


damped steelspring shock-absorbers. Wheels carried. in half 
forks. Hydrauhe brakes of expander tube type. Steerable 
tail-wheel with release devico for full swivelling 

Power PLANT.—One 200 hp. Ranger 0-440-C5 six-cylinder in-lin 
inverted air-cooled engine on welded steel-tube mounting. Two 
bladed wooden airscrow, Fuel tanks (two) in rentre-section, one 


on each side of fuselage 
AccOMMODATION — Tandem 


Total capacity 37} Imp. gallons 

cockpits with dual controls 
and identical equipment. Continuous canopy with 
independently-operated sliding each cockpit 
Centrally-placed turn-over pylon ht and rudder reach 
adjustable, Complete blind-flying and navigation. instruments 
in both cockpits, Rear cockpit equipped with blind-flying hood 
Cockpit heating and ventilation, Engino-driven generator for 
electrical equipment 

Dimenstons,—Span 36 ft, (11 m.) 
Height 7 ft. 74 in. (2.3 m.), Wing area 200 sq. ft, (18.6 sq. m.). 

Weiants AND. LoApiNGs.— Weight empty 2,022 Ibs. (918 kg.), Weight 
loaded 2,730 Ibs, (1,242 kg), Wing loading 13.6 lbs./sq. ft. (06.36 
kg./aq. m.), Power loading 13.6 Ibs./h.p. (6.17 kg./h.p-) 

PERFORMANCE: —Maximum speed 122 m p.h. (195.2 km.h.), Cruising 
speed. (009; power) 101 m.p.h. (161.6 km.h.), Climb to 10,000 ft 
(3,050 m.) 24 mins., Service ceiling 13,200 ft. (4,025 m.), Endurance 
at cruising speed 4.25 hours 


complete 
transparent 
sections 

Seat ho 


over 


Length 27 ft, 8j in. (8.45 m.) 


the repairs and overhaul of the Anson I and IT. During 1944, 
it was nssembling the Anson V, including the manufacture of 
the complete wing and assembly of the fuselage from pressed 
plywood veneer shells supplied by other contractors. It was 
also manufacturing components for the D.H. Mosquito. 

At the time of writing MacDonald Bros, Aircraft, Ltd 
the only contractor engaged in the final assembly of the Anson V. 

The Company has, in its Robinson Street Division and the 
buildings on Stevenson Field, a total manufacturing floor space 
of 300,000 sq. ft 


was 


with threo controllable outlets. Lower part of back wall of cabin 
may be removed for stowage of long articles of freight into tail 
of fuselage 

DimeNstons.—Span öl ft. 8 in, (15.8 m.), Length 31 ft. 9 in. (9.08 m.), 
Height 10 ft. 1 in. (3 m.), Wing area 325 sq. ft. (30.2 aq. m.) 

WrtoWTS AND  LoADINGS.— Weight empty--Landplane Freighter 
4,420 Ibs, (2,007 kg.), Seaplane Freighter 4,890 lbs. (2,220 kg.), 
Skiplane Freighter 4,000 Ibs, (2,088 kj.), Additional woight for 
6. passenger military cabin equipment 54 Ibs, (24.5 kg.), Additional 
weight for 8-passenger commercial cabin equipment 120 lbs. (54.5 
kg), Weight loaded. (Landplane, Seaplane or Skiplane) : 7,400 lbs. 
(3,300 kg), Wing loading 22.8 lbs./sq. ft. (111.26 kg./sq. m.), 
Power loading (take-off) 13.3 Ibs./h.p. (5.58 kg./h.p.) 

Perroumance,—Cruising speed (75% power)—Landplane : 148 m.p.h 
(230.8 km.h.), Seaplane: 130 m.p.h. (208 kin.h,), Skiplano: 142 


m.p.h 2 kmdh), Landing speed 68 mph. (108,8 km.h.), 
Climb (Landplane) to 5,000 ft. (1,525 m.) 0.5 min., to 10,000 ft. 
(3,050 m.) 15.5 min., to 15,000 ft, (4,575 m.) 28.5 min., Service 


ceiling (Landplane) 17,000 ft. (5,185 m.), Cruising range at 75% 
power and maximum tankage (Landplane) 1,150 miles (1,840 km.) 

FesrLaoE.— Welded chrome-molybdenum stoel-tube framework, 
faired to an oval section by steel.tube frames and "T" section 
spruce stringers and covered with fabric, 


Tait, Uwrr.—Braced monoplane type. Tail-plane atructure same as 
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The Noorduyn Norseman Transport. 


for wings. Fin, rudder and elevators havo welded steel.tube 
frames with fabric covering. ‘Trimming-tabs in elovatora and 
rudder 


OTTAWA. 
OTTAWA CAR AND AIRORAFT, LTD. 
Heap OFFICE AND Works: 
President : H. W. Soper. 
Vice-President : A, C. T. 
General Manager: E. G. Patterson, B.Sc 
G. L. Snelling. 


SLATER STREET, OTTAWA. 


Lewis, K.C. 
, M.E.LC. 


Secretary and Treasurer 


VICTORY 


VICTORY AIRCRAFT, LTD. 

Heap Orrick AND WORKS : 

President : V. W. Scully. 

General Manager: David Boyd 

Victory Aircraft, Ltd., a company wholly-owned by the 
Crown and responsible to the Minister of Munitions and Supply, 
was formed in 1942 to take over the ownership and management 


Toronto (MALTON), ONT. 


HINDUSTAN. 
HINDUSTAN AIRCRAFT, LTD. 


HEAD OFFICE AND WORKS: BANGALORE, MYSORE 

Government Aircraft Inspector: G. M. Randall. 

Hindustan Aircraft. Ltd., was formed in 1940 to undertake 
the manufacture of aircraft for the Indian market, With the 
financial assistance of the Indian Government, the construction, 
organization and equipment of the factory at Bangalore was 
undertaken by Mr. William D. Pawley, President of the Inter 
continent Aircraft Corpn. of New York, one of the largest 
exporters of American aircraft to the Far East 

The Intercontinent Aircraft Corpn. was able to acquire a large 
quantity of machine-tools before the war emergency shortage 


DE HAVILLAND. 


THE DE HAVILLAND AIRCRAFT CO. OF NEW ZEALAND, LTD. 
Ronootar, WELLIN 


Heap OrricE AND. Works 


The New Zealand branch of the de Havilland Aircraft Co., 
Ltd., was formed towards the end of 19039. An initial order for 


TON. 


The Noorduyn C-64 Norseman Transport Monoplane (550 h.p. Pratt & Whitney Wasp engine). 


LawpiNG Gean.—Divided typo. Consists of two cantilevor oleo 
legs which may bo removed from the fuselage stubs by removing 
two bolts each for substitution of standard Edo type Yd floats or 
approved skis of Noorduyn or other design, Tail-wheel strut may 
carry either wheel or tail-ski. 
Power PLant.—One Pratt & Whitnos 

cylinder radial air-cooled engino rated at 550 h.p. at 5,000 ft 

(1,626 m.) and with 600 h.p, available for take-off, NACA 
wling wo-bladed Hamilton-Standard constant-speed airscrew 
Eclipse direct’ electrie starter with emergeney hand-crank 
Fuel tanks (two) m wing-roots (100 Imp. gallons 120 U.S. 


Wasp R-1340-AN1 nine 


This Company, whose principal business is the manufacture 
of street cars, etc., entered the Canadian Aircraft Industry as 
the sole Canadian manufacturing and selling agents for Sir W. 
G. Armstrong Whitworth Aircraft, Ltd., A. V. Roe & Co., Ltd, 
and Armstrong Siddeley Motors, Ltd. 

The Ottawa factory has a floor space of 250,000 sq. ft. and is 


of the Malton aircraft plant of the National Steel Car Corporation, 
Ltd. in order to expedite the production of the Avro Lancaster 
bomber. The first Victory-built Lancaster bomber was 
delivered to Great Britain by air across the Atlantic in September, 
1943. The 300th was delivered in April, 194 

In addition to the production of Lancaster X bombers, the 
company has also built four special Lancaster mail-carriers for 


INDIA 


began to be felt and it has obtained further equipment through 
the co-operation of the American authorities in Washington. A 
number of Indian and Chinese engineers educated in British 
and American technical institutions were engaged to occupy key 
positions in the factory, which is expected to employ over 5,000 
workers when in full production, 

The first aeroplane to be assembled by the factory was flown 
in August, 1941. This was a Harlow PC-5 two-seat training 
monoplane of all-metal construction. The Company is also 
assembling other aircraft of American design 


On April 2, 1942, it was oficially announced that Hindustan 
Aircraft, Ltd. had been taken over by the Indian Government, 


NEW ZEALAND 


100 Tiger Moths was placed with the Company by 
New Zealand Government and delivery began in May, 1940. 

By 1941 the Company was producing enough Tiger Moths 
to satisfy the requirements of the Royal New Zealand Air 
Force, and it had also undertaken the manufacture of parts for 


the 


gallons) with gravity feed to engine-driven pt 
two additional tanks of 37 Imp. gallons (45 U.S. gallons) and 04 
Imp. gallons (76 U.S. gallons) respectively may be installed in 
baggage space under floor of cabin, thus providing alternative fuel 
capacities of 100 Imp. gallons (120 U.S, gallons), 137 Imp. gallons 
(165 U.S. gallons) or 201 Imp. gallons (242 U.S. gallons). Oil 
capacity 8-16 Imp. gallons (10-20 U.S. gallons), Equipment 
includes oil dilution system. 
AccowMoDATION.—fPilot's enclosed and heated cockpit seating two 
side-by-side in front of wings. Full-size doors on each aide 


well equipped with aircraft and aero-engine erecting shops, 
doping shops and an aero-engine testing department. 

It has been engaged in the manufacture of major components 
for the Avro Lancaster and machined parts for the Curtiss 
Helldiver dive-bomber, 


the Canadian Government Trans-Atlantic which is 
operated by Trans-Canada Air Lines. The company also manu 
factured and delivered in 1944 one special Avro York transport. 

In July, 1945 it was announced that Victory Aircraft, Ltd 
had been acquired from the Canadian Government by the Hawker 
Siddeley Aircraft Co., Ltd. 


service 


and that it would be operated, for the period of the War at least 
as a Government concern. 


The capital of the Company had formerly been held jointly 
by the Government of India, the Mysore Government and Mr. 
Lalchand Hirachand. Mr. Lalchand Hirachand and his 
associates accepted the offer of the Government for the purchase 
of their interests. The Mysore Government, while retaining à 
financial interest in the Company, have agreed to waive the 
right to share in its active management for the period of the 
War and for a year to two thereafter, in order to facilitate the 
operation of the factory as a Government concern, 


the Airspeed Oxford, 

For ‘Tiger Moth production the Company makes all parts 
except engines, tyres and instruments, — Gipsy-Major engines 
imported from Australia, A subsidiary factory at Rongote 
manufactures airserews from Queensland maple, 


CZECHOSLOVAKIA, DENMARK, FINLAND, FRANCE 


CZECHOSLOVAKIA 


The former Aircraft Industry of Czechoslovakia consisted of the following Aircraft manufacturing firms :— 


AERO TOVARNA LETADEL DR. KABES. 


Praha-Vysocany. 


“ AVIA" AKCIOVA SPOLECNOST PRO PRUMYSL LETECKY (SKODA). Praha-Cakovice, 
BENES-MRAZ TOVARNA NA LETADLA. Chocen, 
VOJENSKA TOVARNA NA LETADLA “LETOV." Praha-Letnany. 
CESKOMORAVSKA KOLBEN DANEK Praha-Karlin. 
RINGHOFFER-TATRA A.S. Praha-Smichov, 
ZLINSKA LETECKA A.S. Zlin. 


Many, if not all, of these firms were at one time absorbed into the German Aircraft Industry and converted to the production of 
German military aircraft and equipment. The Ceskomoravska Kolben Danek, formerly famous as the manufacturers of “Praga” 


aircraft and aero-engines, as well as other 


A.G, (Bohemian-Moravian 


armaments, was reconstituted as the 


for German aircraft manufacturers, 


DENMARK 


Bóhmisch-Mührische 
Engineering. Works). The Aero, Avia and Letov works were also taken over as shadow factories 


Maschinenfabriken 


Prior to the occupation of Denmark by German Forces on April 9, 1940, the only establishments undertaking the manufacture 
of aircraft in Denmark were the Royal Army Aircraft Factory (Haerens Flyvertroppernes Vaerkstader) and the Royal Naval Dockyard 
(Orlogsvaerftet), both situated in Copenhagen. 


The Army Aireraft Factory was formed in 1914 and had, since that date, built all service aireraft and had undertaken all repair 


work for the Royal Army Flying Corps. 


Aircraft. built 


the Army Factory were constructed under foreign licences, the most 


recent types being the Fokker C.V-E reconnaissance biplane, and the Gloster Gauntlet and Fokker D.21 single-seat fighters. 


The Naval Dockyard was also formed in 1914. 
types were built under foreign licences. 


Fokker monoplanes for Det Danske Luftfartselskabet A.S. (Danish Air Lines). 


THE STATE AIRCRAFT FACTORY. 


VALTION LENTOKONETEHDAS (THE STATE AIRCRAFT 
FACTORY). 


Works: TAMPERE. 

This factory has supplied the Air Force with various types 
of military aircraft, The Factory-designed Tuisku and Viima 
II training biplanes and the Pyry advanced training mono- 
plane have been fully illustrated and described in previous issues 
of this Annual. The last-known original design emanating 
from the Factory was the Myrsky, a single-seat fighter mono- 


FINLAND 


planes and aero accessories to the Finnish Light Aeroplane 
Clubs and private ownera. 

Considerable attention was devoted to the investigation 
of the qualities of home produced materials, particularly timber. 
Finnish pine proved to be eminently suitable for aircraft 
plane fitted with a Pratt & Whitney Twin-Wasp engine, which 
was designed in 1940. 

All reconditioning of aircraft and aero-engines for the Finnish 
Air Force was done at the Factory, which also supplied aero- 


Although the earlier productions of the Dockyard were of original design, later 
Types built in the Dockyard included the Heinkel He 8 three-seat reconnaissance 
seaplane, the Avro Tutor training biplane and the Hawker Nimrod single-seat fighter biplane. 


The Dockyard also built 


use as the result of tests made in the Factory's laboratories 
show, Finnish bakelite-glued plywood floata also proved them- 
selves to be strong, light, economical and resistent to 
deterioration, 

Other developments were the design and production of skis 
and adjustable airserews of bakelito-zlued plywood. 

No information is available concerning the activities of this 
establishment since Finland took up arms against Russia in 
1941. 


(The information below, which was checked and brought up-to- 
date by the French Air Miniatry in Paris in December, 1944, 
presents a comprehensive picture of the activities of the French 
Aircraft Industry through the four years of German occupation. 
Since the liberation of France the Provisional Government has 
been energetically engaged in a programme of rehabilitation of the 
Industry under full nationalisation. At the time of writing it 
was not possible to give more than a brief outline of the initial 
production programme intended to get existing factories back into 
production. Nor is it yet possible to give any information on the 
ultimate composition or disposition of the future industry, the 
re-organization of which is in the hands of a Government Technical 
Committee intended to serve as a permanent governing body directly 
responsible to the Air Ministry.—Ep.). 

Following on the occupation of Belgium and Holland by 
Germany, Northern France was overrun and the French 
Government headed by Marshal Pétain capitulated to the enemy 
on June 17, 1940. Under the terms of the Armistice France was 
called upon to store in controlled depóts all military aircraft and 
to immobilise all factories engaged in the production of military 
aireraft and equipment. A decreo issued by the Petain Govern- 
inent dated Jul: 1940, cancelled all manufacturing contracts 
for national de in accordance with the terms of the Arm- 
istite, 

On the outbreak of War there were six State-controlled 
groups, which had been formed under the 1936 law for the 
nationalisation of military industries, and a number of 
independent undertakings engaged in the manufacture of 
aircraft, 


ice 


The following were the six State-owned "Sociétés Nationnles 
all of which were engaged in the manufacture of military 
aircraft :— 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUT- 
IQUES DE L'OUEST (S.N.C.A.0.), Nantes, St. Nazaire and 
Issy-les-Moulineaux. 


SOCIÉTÉ NATIONALE DE CONSTRUCTIONS — AÉRO- 
NAUTIQUES DE SUD-OUEST (S.N.C.A.S,0.), Courbevoie, 
Châteauroux, Bordeaux (three factories), Rochefort and 
Suresnes, 

SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AERO- 


NAUTIQUES DU NORD (S.N.C.A.N.), Meaulte, Sartrouville, 
Caudebec-en-Caux, Les Mureaux and Havre. 

SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRO- 
NAUTIQUES DU CENTRE (S.N.C.A.C,), Fourchambault, 
Bourges and Billancourt, 


FRANCE 


SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AERO- 
NAUTIQUES DE SUD-EST (S.N.C.A.S.E.), Clichy, Argenteuil, 
Berre, Vitrolles, Cannes and Marseille. 

SOCIÉTÉ NATIONALE DE CONSTRUCTIONS 
NAUTIQUES DU MIDI (S.N.C.A.M.), Toulouse. 


At the end of 1940, under the pressure of the Viehy Govern- 
ment and as part of its programme of reorganization, the S.N.C.A. 
du Sud-Ouest and the S.N.C.A. de Sud-Est took over, respectively, 
the activities of the S.N.C.A. de l'Ouest and the S,N.C.A. du 
Midi, which thereupon went into liquidation. 


The following companies which had succeeded in retaining 
their independence were also responsible for the design and/or 
manufacture of military aircraft .— 

AVIONS AMIOT (S.E.C.M.), Colombes. 


SOCIÉTÉ ANONYME DES ATELIERS D'AVIATION LOUIS 
BREGUET, Villacoublay, Bayonne and Toulouse. 


AÉRO- 


SOCIÉTÉ ANONYME DES AVIONS CAUDRON, Issy-les- 
Moulineaux and Billancourt. 

SOCIÉTÉ INDUSTRIELLE D'AVIATION, LATECOERE, 
Toulouse, 


AVIONS PIERRE LEVASSEUR, Paris. 
AEROPLANES MORANE-SAULNIER, Puteaux. 


During 1941 an effort was made by tho Vichy Government 
to revive and consolidate the French aircraft industry. Con- 
forming to the then existing legislation (Law of August 1940) 
n special committee was created to re-orgunize the aireraft. 
works in both occupied and unoccupied France, Ingenieur en 
Chef do l'Aéronautique. Roos was appointed Director of this 
Committe 

In July, 1941, an agreement was concluded between the German 
authorities and the Vichy Government whereby the aircraft 
industry in the Occupied Zone. would undertake on German 
account to build moro than 2,000 aircraft of the following types:— 
Cnudron Goéland, Arado Ar 106, Messerschmitt Me 108, Focke- 
Wulf Fw 189, Fieselor Fi 156, Siebel Si 204, Junkers Ju 52 and 
parts for the Ju 87 and Ju 88. On the other hand factorios 
in tho Unoeeupied Zone and certain works in the occupied 
area (Caudron, Issy, N.N.C.A.S.O,, Issy and Saint Nazaire) 
were nuthorised to build a certain number of military and civil 
aircraft (1,200 in 2 years) and to build a limited. number of 
prototypes and to undertake certain development work on 
behalf of the military and civil nir services which the Vichy 
QGovernmont was permitted to maintain in the territory which 
it administrated 

To assist the financing of the German part of the aircraft. 


construction programme a branch of the Bank der Deutschen 
ftfahrt was formed in Paris under the name of Aéro-Banque 
with a share capital of 200 million francs. 


he production of German aircraft was distributed among 
factories in the Occupied Zone in the following manner :— 

Junkers Ju 52. The Junkers group was given control of the 
Société Amiot (Colombes) as a parent company to handle 
production under the direction of M. Villard. Manufacture 
was distributed among the following factories :— 

Suresnes (S.N.C.A.S.O.), Outer wings. 

Courbevoie (S.N.C.A.S,O.). Tail-unit and landing gear, ete. 

Colombes (Amiot). Centre-section, fuselage, equipment, 

Villacoublay (Bréguet), Assembly and flight test. 

Production in November, 1942, was at the rate of 10 per 
month. 

Junkers Ju 87 and 88. Parts and spares manufactured by 
several factories in the Paris region. 

Messerschmitt Me 108. Produetion, erection and flight test. 
in the Mureaux factory of the S,N.C.A.N.. One Me 208 with 
tricyelo landing-gear was built 

Fieseler Fi 156. Production by the Morane factory at 
Puteaux, Erection and flight test at Villacoublay. 

Siebel Si 204. Outer wings built in the S.N.C.A.C, factory 
at Fourchambault. All other production, assembly and flight 
test by S.N.C.A.C. at Bourges. Production in November, 1942, 
was at the rate of 6 per month. 

Arado Ar 196, Entire production in the S.N.C.A. 
at Bouguenais (St. Nazaire), 

Focke-Wulf Fw 189, Production mainly by the S.N.C.A,S,0, 
factories controlled by Focke-Wulf, but outer wings built by 
Breguet at Bayonne. ‘The distribution of production was as 
follows :— 

Rordeaux-Bégles (S.N.C.A.8 

Bordeaux-Bacalan (S.N.C. 
and fuselage 

Rochefort (S.N.C.A.8.0.). "Tail-unit and tail booms, 

Bayonne (Bréguet), Outer wings, 

Bordeaux-Merignac — (S.N.C. AS...) 
test. 

Production in November, 1942, was at the rate of 20 per 
month. 

Focke-Wulf Fw 190, The Brandt factory at Chatillon-sur- 
Bagneux, in the south-eastern suburbs of Paris, was requis- 
itioned and put. onto series production of motor cowlings for 
the Fw 190. ‘This plant was also allotted to the Groupe Téchnique 
de Chatillon as a prototype factory. The Groupe Téchnique 


O. factory 


) Small parts. 
.0.). Centre-seetions of wings 


Assembly and flight 
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de Chatillon comprised some 300 French engineers and designers 
who were under the strict tutelage of technicians of the Focke- 
Wulf company. Prototypes studied by this group (Fw 206 
twin-engined monoplane and Fw 300 four-engined monoplane 
of 47,000 kg. (103,400 lbs.) loaded weight never saw the light 
of day. 

Except for a very limited amount of Commercial development 
work provisionally undertaken on French account, from Feb- 
ruary, 1943, until the liberation of France the Aircraft Industry 
worked solely for Germany and under the increasingly dificult. 
control of the occupation authorities. 


THE AIRCRAFT INDUSTRY DURING 
THE GERMAN OCCUPATION OF FRANCE. 


AVIONS AMIOT. 


The Amiot company eame under the control of the Junkers 
group shortly after the Armistice, although still under Amiot 
direction. It handled production of the Ju 52 transport in the 
Paris area, the fuselage and centre-section being built. in the 
Colombes factory while other components were built by sub- 
contractors, 


SOCIÉTÉ D'AVIATION LOUIS BREGUET. 

Most of the former Breguet factories were incorporated into 
the nationalised industry in 1936, but in 1937 the Breguet 
company bought the Latécoére factories at Toulouse-Montaudran 
nnd Biscarosse. 

The Breguet factory at Villacoublay was oceupied by tho 
Junkers company which used it ns a repair and assembly plant, 
The Bayonne factory built outer wings for the Fw 189 under 
sub-contract from the S.N.C.A.S.0. The Brequet company 
also built two Blohm & Voss Bv 144 twin-engined transport 
prototypes for the German authorities. 

For the Vichy Government the dompany was permitted to 
build a small series of the Lutécoére 298 torpedo-senplane and to 
undertake the construction of eight Breguet 730 reconnaissance 
flying-boats, It also developed the Breguet 500 twin-engined 
commercial monoplane. Two prototypes were built after the 
Armistice and both were ready to fly by November, 19 

The Breguet 500 has accommodation for a crew ef four, 
23 peers and 1,500 kg. (3,300 lbs.) of freight. It is fitted 
with two 1,050 h.p. Gnóme-Rhóne HR radial air-cooled engines. 


AVIONS CAUDRON-RENAULT. 

This concern was very closely linked with the Renault company 
and a portion of the Renault works at Billancourt was devoted 
to the series production of Caudron aircraft. This plant, prior 
to being severely damaged by the R.A.F. in 1943, was in pro- 
duction with the Caudron Goéland twin-engined six-passenger 
monoplane to both French and German accounts for use as a 
light communicati ns and transport monoplane. It also under- 
took considerable sub-contract work for German firms. 

S.A. DES AVIONS FARMAN. 

The name Farman disappeared from the French Industry 
when it was nationalised in 1936, but in the Spring of 1941 a 
new Farman company under the above name was formed. 
Just prior to the Germnn occupation of the entire country, 
that is, early in November, 1942, the company acquired the 
Rosengart motor works in Paris which, before the War, produced 
a French copy of the Austin Seven automobile, The company 
undertook sub-contract work for German firms. 

SOCIÉTÉ INDUSTRIELLE D'AVIATION LATECOERE. 

This concern, under the direction until his death early in 1944 
of M. Latécotre and then under M. Moine, continued the con- 
struction of two Laté 631 six-engined trans-Atlantic flying-boats 
begun before the War. At the beginning of 1942 it received 
an order for two more of the same type. The first of these 
boats was transferred in May, 1942, to Marignane where it 
underwent its flying tests, It was confiscated in 1944 by the 
German authorities and fiown to Lake Constance, where it was 
destroyed in an attack by allied aircraft. 

AVIONS MAUBOUSSIN. 

This concern specialised in the design and manufacture of 
light training and sporting aircraft before the War. After the 
Armistice it turned its attention to gliders. Later it returned 
to powered aircraft and prior to the German occupation of France 
had under development the M.129 two-seat light trainer; the 
M.202 single-seat advanced trainer; the M.300 light twin- 
engined trainer and communications type; and the M.400 
twin-engined freighter. The M.129 and M.202 were develop- 
ments of designs produced before the War. 

The M.300 was a new design fitted with two 220 h.p. Renault 
6Q six-cylinder in-line inverted air-cooled engines, and incor- 
porating a retractable landing-gear and twin-ruddered tail-unit. 
It was originally designed as a light six-passenger transport 
but at the request of the Air Ministry it was later converted to 
a three or four-seat trainer and liaison type. 

The M.400 was a biplane generally resembling the D.H. 
Dragon-Rapide but with two 350 h.p. Béarn six-cylinder in- 
line inverted engines mounted in nacelles on the lower wing 
and driving pusher airscrews. The landing wheels retracted 
into the rear portions of the nacelles beneath the airserew drive 
shafts. The M.400 had a freight capacity for 2,500 kg. (5,500 
]bs.). 

AÉROPLANES MORANE-SAULNIER. 

This company was taken over by the Fieseler company after 
the Armistice and was put onto the production of the Fieseler 
Storch. The Puteaux factory was entirely devoted to the 
manufacture of this type, assembly and flight tests being under- 
taken at Villacoublay. 

The Morane company established a technical office and proto- 
type works at Ossun, near Tarbes, both working for French 
account. 

SOCIÉTÉ INDUSTRIELLE POUR L'AVIATION. 

This organization was formed by Dewoitine in collaboration 
with a group formerly representing General Motors in France 
to undertake aircraft: production on behalf of the German 
authorities, Jt was engaged exclusively on sub-contracts for the 
German Arado Ar 199 light trainer and the Ar 196, This concern 
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developed to German account the prototype Ar 296 advanced 
training monoplane. Five examples of this type were built. 

SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRONAUTIQUES 
DE L'OUEST. 

This group, which included factories formerly owned by the 
Breguet and Loire-Nieuport companies, was merged with the 
S.N.C.A. Sud-Ouest in 1041, 

SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRONAUTIQUES 
DE SUD-OUEST. 

The S.N.C.A.S,O. originally embraced factories formerly 
owned by the Bloch and Blériot companies, After the capitul- 
ation of France all the factories in the oceupied zone were taken 
over by the German authorities nnd placed under the general 
control of the Focke-Wulf organization, 

The activities of the German-controlled S. 
up to the end of 1942 were as follows :— 


Suresnes and Courbevole. Were working as sub-contractors 
to the Société Amiot (Junkers group) making parts for the Ju 
52, Wings at Suresnes, tail and other parts at Courbevoie, 


Issy-les-Moulineaux (formerly $.N.C.A.0,), This factory 
was permitted to complete about 40 Loire-Nieuport L.N. 40 
single-engined naval dive-bombers, When completed in the 
Summer of 1942 they were flown to Cháteauroux (Free France) 
and eventually delivered to St. Raphael or North Africa, The 
factory was then put onto repair work for the Ju 87, Me 108 
and Do 24, 


St. Nazaire- Bouguenais (formerly S.N.C.A.O,), Built to French 
account a small series (30) of the Loire 130 single-engined recon- 
nnissaneo flying-bont. It was also engaged in the production 
of the Heinkel Ho 111. 


Bordeaux (three factories) and Rochefort, Except for outer 
wings, which were manufactured by Breguet (Bayonne), these 
factories were producing the Focke-Wulf Fw 189. 

The only factory of the Group in Free France, at Cháteau- 
roux, undertook the repair of automobiles, lorries, ete. for the 
Frenoh Army after the Armistice, although it was permitted to 
complete 20-25 Bloch 155 single-engined single-seat twin- 
cannon fighters (1,100 h.p. Gnome-Rhéne N.49 radial engine) 
of a series which was in production. These nireraft were sub- 
sequently delivered to the Vichy Air Force, 

Tn August, 1940, a technical group composed of S.N.C.A.S.0. 
engineers and technicians who were unwilling to work in the 
occupied zone was formed at Châteauroux, but this later moved 
to Cannes, (See Groupe Téchnique de Cannes), 

Cháteauroux then undertook the production of the Bloch 176, 
an order for 300 of which was received from the Vichy French 
Air Ministry, 

The Bloch 175 was a multi-purposes twin-engined monoplane 
capable of operating as a light bomber (750 kg.= 1,650 Ib. 
bomb load), as a reconnaissance type, as a torpedo-carrier, or 
as a heavy fighter (4 cannon and 4 machine-guns). The Air 
Ministry order provided for production of two versions, a light 
bomber with two Gndme-Rhéne N.48/49 radial engines, and a 
heavy fighter with two Hispano-Suiza 12% liquid-cooled en 
The former model had a maximuin speed of 540 km.h. (| sd 
m.p.h.) at ) m. (17,050 ft.) and the latter 650 km.h, (403.6 
m, p.h.) at 8,700 m. (28,500 ft.). 

Production was divided between two factories, the Chàteau- 
roux plant making the centre-section and the main fuselage 
section, and the Marignane (S.N.C.A.S.E.) plant the outer 
wings, tail-unit and front and rear fuselage sections, Cháteau- 
roux was responsible for assembly and test. 

By November, 1942, production in these two plants was well 
in hand but on the abolition of the line of demarcation all work 
on the Bloch 173 was stopped, except on the Gnóme-Rhóne- 
equipped engine nacelles for the light bomber version, which 
were ndapted for use in the Messerschmitt Me 323 six-engined 
military transport. 


SOCIÉTÉ NATIONALE DE CONSTRUOTIONS AÉRONAUTIQUES 
DU NORD. 

This group owned factories which were formerly the property 
of the Potez-CAMS, Murenux and Bréguet companies. 

The former Potez works at Méaulte, one of the largest in 
France, was taken over by the Germans as a repair base and was 
partially destroyed by British and American bombing raids. 

The CAMS seaplane works at Sartrouville completed the 
Potez-CAMS six-engined trans-Atlantic flying-boat (six Hispano- 
Suiza 12Y engines) This boat, which was built to a French 
Air Ministry specification issued in 1936 and begun before the 
War, made its first flight on March 20, 1942, and, wearing German 
markings, was flown across France to Marseille to complete its 
flying trials, It was later taken over by the German authorities. 
A description of this boat appeared in the 1939 edition of this 
Annual. The Sartrouville works also built a number of Dornier 
Do 24 three engined flying-boats. 

The factory at Les Mureaux was put onto the production of 
the Messerschmitt Me 108 light single-engined communications 
monoplane. 

SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 
DE CENTRE. 

This group comprised factories formerly belonging to the 
Farman and Hanriot companies, all in the occupied area. 

All were put onto produetion for the enemy. The former 
Hanriot factory undertook the production of the Siebel Si 204 
light twin-engined communications monoplane. 


SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRONAUTIQUES 
DE SUD-EST. 

This group included factories formerly owned by the Lioró- 
et-Olivier, Potez-CAMS, Romano and S.P.C.A. companies. 

At the Marseille-Mariguane works this group worked on an 
order from the French authorities for two (later four) SE.200 
four-engined trans-Atlantic flying-boats, The first two were 
begun before the War under a programme of technical develop- 
ment drawn up by the French Air Ministry in 1930. The 
prototype S.E. 200 made its first flight in August, 1042, and 
early in 1944 it was confiscated by the German authorities and 
flown to Friedrichshafen, on Lake Constance, where with the 
Latécodre 031, it was destroyed in an Allied bombing attack. 


«8.0. factories 


The Ambérieu (Ain) factory was, at the time of the Armistice, 
in production with the LeO.45 twin-engined bomber (two 
Gnóme-Rhóne N.48/49 radial air-cooled engines). A con- 
siderable number in process of manufacture was completed and 
delivered to North Africa. 

The Toulouse factory (which formerly belonged to Dewoitine 
and later, the S.N.C.A. du Midi) completed a series order for 
the Dewoitine D. 520 single-seat fighter nnd in Decernber, 1941, 
it began the series production of the S.O. 161 (formerly Bloch 
161) on an order from the Vichy Government. The prototype, 
which had flown in 1930 at Bordeaux, was not allowed tofly to 
Mariguane to complete its tests until January, 1942. In June, 
1942, the S.N.C.A.S.E, received an additional order for 20 
nireraft of this type from the Vichy Government, of which 10 
were to be delivered to the Deutsche Lufthansa. After the 
occupation of Southern France, the order was taken over by 
Deutsche Lufthansa and then abandoned, With the exception 
of the prototype confiscated by Germany, no other aircraft 
was delivered, 

The 8.0. 161 is a four-engined transport. suitable for either 
civil or military use, It is fitted with four Gnóme-Rhóne N.44. 
45 radial air-cooled engines, each rated at 1,100 h.p. at 3,200 m. 
(10,500 ft.) and has n londed weight of 22,500 kg. (49,500 Iba.) 
It has a span of 29.4 m. (00 ft. 6 in.), a length of 24.4 rn. (80 ft.), 
n height of 4,7 m. (15 ft. 5 in,), and a wing aren of 111.3 aq. m. 
(1,198 sq. ft.) The maximum speed of the 8.0. 161 is 427 
km.h, (267 m.p.h.). 

SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRONAUTIQUES 
DU MIDI. 

This organization which operated the factories formerly owned 
by the Dewoitine company went into liquidation in January, 
1941, and its activities were taken over by the S.N.C.A,S.E 


GROUPE TECHNIQUE DE CANNES. 

This organization owed its origin to n group of 120 engineers 
and technicians of the 8.N.C.A, de Sud-Ouest. who, refusing to 
work for Germany in the occupied zone, proceeded to Chat 
enuroux, where they were joined by volunteers from the tech 
nical offices of the S.N.C.A.N., S.N.C.A.0. and S.N.C.AC,, 
which the Vichy Government had either closed or cut down 

Work was started at Chateauroux in August, 1940, and a 
move was made to Cannes in May. 1941. 

By November, 1942 the Groupe Téchnique de Cannes had 
achieved the following results :— 

8.0. P.1. High-performance 
completed, 

S.0. 800. Twin-engined postal monoplane. Two 375 h.p. 
Béarn six-cylinder in-line inverted air-cooled engines. Crew of 
three. Useful load 500 kg. (1,100 Ibs.), Maximum speed 
460 km.h. (285.6 m.p.h.) at 3,000 m. (9,840 ft.). Range 1,200 km, 


test 


sailplane. All flights 


(745 miles), Development began in September, 1940. First 
flew in January, 1942. 
$.0. 90. Twin-engined commercial monoplane. Two 375 


hp. Béarn six-cylinder in-line inverted air-cooled engines, 


Crew of three. Useful load 1,200 kg. (2,640 Ibs.). Maximum 
speed 395 km.h. (245 m.p.h.) at 2,800 m. (9,185 ft.). Ita first 


flight was auspicious. Piloted by M. Hurel, chief engineer of 
the former CAMS company and of the S.N.C.A.N. and designer 
of the Potez-CAMS 161 six engined flying-boat, it took off under 
the noses of the Italians and flew to Philippeville in North 
Africa with nine persons on board. After this episode the flying 
of all prototypes was forbidden to prevent repitition of further 
similar escapes. 

$.0. 30N. Twin-engined commercial monoplane with press 
urised cabin, Two Gnóme-Rhóne N.48/49 supercharged radial 
air-cooled engines. assengers and 1,200 kg. (2,640 Ibs.) 
of freight. Development began in March, 1941. The proto 
type was ready for test in November, 1942, but test flights 
were stopped by the Italo-German Armistice Commission. 

$.0. 30R. Generally similar to the 30N. Two Gnéme- 
Rhone 14R engines, each with 1,650 h.p. available for take-off. 
30 passengers and 1,500 kg. (3,300 Ibs.) of freight. —Differed 
from the 30N by having a wing area of 82 sq. m. (882.3 sq. ft.) 
instead of 72 sq. m. (774.7 sq. ft.), a tricycle landing-gear instead 
of the normal type and a single fin and rudder instead of a 
twin-ruddered tail-unit. It also has hot-air de-icing equipment 
on wings and tail. The cabins of the two types were designed 
to maintain pressure conditions equal to 00 m. (8,200 ft.) 
up to a height of 6,000 m. (19,080 ft.). Cabin temperature 
was also maintained constant at 20°C. (68°F.). 

On the abolition of the line of demarcation between the 
occupied and unoccupied zones the Groupe Téchnique de Cannes 
ceased all work and its staff were recalled to Paris by the German 
authorities, 


THE AIRCRAFT INDUSTRY 
SINCE THE LIBERATION OF FRANCE. 


During the occupation the French Aircraft Industry suffered 
damage estimated in value at some 6,500,000,000 franes. 
Through enemy destruction or Allied air bombardment it lost 
some half a million square feet of covered manufacturing space 
and from 3,000 to 4,000 machine-tools. Ten thousand of its 
best workmen were deported to Germany and confiscation of 
material reduced its stocks to practically nothing. 

Since the end of August, 1944, the French Provisional Govern- 
ment has been engaged in re-establishing the aireraft industry 
in accordance with a programme drawn up before the liberation 
of the country. The keystone of this programme is the complete 
nationalisation of the industry. The iot, Caudron and 
Farman companies have, because of their activities during the 
German occupation, already been nationalised. 

In spite of all present difficulties the industry is progressively 
resuming work on orders which include 


(G) German aircraft on which, during a transition period. 
production is continuing : 
Junkers Ju 
Siebel Si 204. 
Dornier Do 24, 
Messer: itt Me 108 and Me 208, 
Fieseler Fi 150. 


GERMANY 


j French aircraft of old design, on which production is 
being resumed 

Caudron C449. Goéland. light twin-engined transport. 

S.O. 161 four-engined transport. 

Laté 631 trans-Atlantic flying-boat (order increased to 8). 

S.E. 300 trans-Atlantic flying-boat 

Broguet 730 flying-boat. 
Now French aireraft, for which small series production 
orders have been placed ;— 

8.0. 90 twin-engined transport. 

Caudron C.800 glider. 

Mauboussin glider, 

The following is a list of the principal concerns now engaged 
in the development and manufacture of aircraft :— 


ARSENAL DE L'AÉRONAUTIQUE. 


Heap OFFICE AND Works: RUE DE LA FILATURE, VILLEUR- 
BANNE (RHÔNE). 

Director; M. Vernisse. 

The State-owned Arsenal de l'Aéronautique, apart from 


undertaking development of military aircraft, engines and 
equipment, is engaged in the study of an all-wood four-engined 
high-altitude transoceanie aircraft, No details of this project 
are available. 

The first military design to be completed by the Arsenal is 
the V.B.10, a single-seat fighter monoplane powered by two 
Hispano-Suiza 12Y engines mounted in tandem, one in the nose 
and one behind the pilot's cockpit, and driving co-axial oppositely 
rotating airscrews through a Vernisse-Waseige transmission. 
The design for this aeroplane was laid down before the war as 
the V.G.30 and development continued throughout the ocen- 
pation. In preliminary tests the V.B.10 achieved a maximum 
speed of 435 m.p.h. (696 km.h.). 


ATELIERS AÉRONAUTIQUES DE COLOMBES (formerly Amiot- 
S.E.C.M.) 

Heap OFFICE AND WORKS 
CoLoMBES (SEINE). 

Director-General: M. Gusta. 

The former Amiot (S.E.C.M.) company, nationalised under 
the above name, is building a series of 150 Junkers Ju 52 three- 
engined monoplanes to French account and is also manufacturing 
components and parts for the S.O. 161. 


171-183, BOULEVARD pu Havre, 


ATELIERS AÉRONAUTIQUES D'ISSY-LES-MOULINEAUX (formerly 
Caudron) 

Heap OFFICE AND WORKS 
LES-MoULINEAUX (SEINE). 

Director-General: M. Brunet 

The former Candron concern 


Issv- 


RUE GUYNEMER, 


been nationalised under 


has 
the above name because of its collaborationist activities during 


the German occupation. It is now building in series the Caudron 
C.449 Goéland twin-engined light transport and training gliders 
of the Caudron C.800 type. 

It has also built a small single-seat Fighter-Training monoplane 
similar to the C.690 which was produced before the war and is 
developing a light two-seat monoplane to be fitted with a jet- 
propulsion unit. 


ATELIERS AERONAUTIQUES DE SURESNES. 

Heap OFFICE AND WORKS : SURESNES. 

This is the former Farman company, which has been nation 
alised under the above name because of its collaboration with 
the enemy during the German occupation of France. 


, SOCIÉTÉ d'ETUDES ET DE CONSTRUCTIONS AERO-NAVALES 
(Aircraft. Division of the S.A. des Usines Chausson.) 
p OFFICE AND Works; 35, RUE MALAKOFF, ASNIÈRES 


(SEINE). 
Technical Director: M. Vinsonneau. 

This concern is undertaking important studies and invest- 
igations concerning the private-owner's aeroplane and its con- 
struction. It is engaged in the development of a four-seat 


civil monoplane to be fitted with two jet-propulsion units. 


SOCIÉTÉ DES ATELIERS D'AVIATION LOUIS BREGUET. 
Heap OFFIC) 2. JE G Bizet, Paris (168). 
Works: Tou 
Commercial Director: M. Magnus. 

The prototype Breguet 500 Colmar twin-engined commercial 
transport previously mentioned was, at the time of writing 
(April, 1945), undergoing flight trials, 

Under development are the Breguet 1011, a transport for 
stratosphere flying and a four-engined trans-Atlantic transport 
in the Douglas DC-7 class, 


SOCIÉTÉ INDUSTRIELLE D'AVIATION LATÉCOÉRE. 

Heap OFFICE: 79, AVENUE Marceau, Panis (8E). 

Works: TOULOUSE (HAUTE 5). 

Technical Director: M. Jarry. 

‘This concern has under construction eight 
engined trans-Atlantic flying-boats. 


Luté 631 six- 


SOCIÉTÉ GÉNÉRALE DE MÉCHANIQUE TRACTION (MATRA). 

Heap Orrick: 49, RUE nk LISBONNE, PARIS. 

Technical Director: M. Robert. 

This society is engaged in the development of a light neroplane 
and in the preliminary studies of a transoceanic mail aeroplane 
without landing-gear. 


MORANE-SAULNIER. 
Heap OFFICE: 3, RUE VOLTA, Pureaux (SEINE). 
Work: PurEAUX (SEINE) AND OSSUN, AR TARBES (TARN 


ET-GARONNE). 

Commercial Director: M. Sollier. 

Morane-Saulnier is continuing to build to French account 
the Fieseler Fi 156 Storch under the designation MS.500 and 
fitted with a 200 h.p. Renault 6Q six-cylinder in-line inverted 
engine. 

It nlso has under development several original designs, includ 
ing the MS. 472, a two-seat Fighter-Trainer developed from the 
company's pre-war MS.406 single-seat Fighter; the MS.500, 
a light 70 h.p. single-seat touring or training monoplane, and the 
MS.580, a twelve-seat twin-engined transport. 


SOCIÉTÉ INDUSTRIELLE POUR L'AÉRONAUTIQUE (5.1.P.A. 

Heap Orrice AND Works: Nevinty, NEAR Pants, 

This company was founded in 1938. From 1938 to 1940 in 
factories at Neuilly, Asmeres and Nantes it manufactured parts 
and components for the Mureaux 113, 115 and 1107 and the 
Loire 45 military iureraft. After the collapse of France activ 
ities were limited to the Neuilly factory and during the occupation 
the company was engaged in the development of the Arado 296 


two-seat advanced trainer for the German authorities, Only 
n prototypo was completed, 
Since the liberation the Arado Ar 290, under the French 


designation S. 10, has been put into production to French account, 
and further aircraft developments are in hand, 


SOCIÉTÉ DES AEROPLANES G. VOISIN. 

Heap |Orrice AND Works: Issv-LES-MOULINEAU 

Technical Director; Maurice Pain. 

This company, n successor to one of the pioneer French aircraft 
manufacturing concerns, is engaged in the development of two 
tail-first prototypes, the MP. 200 and the MP. 1000, designed by 
M. Maurice Pain, the company's technical director. It is also 
developing a 42-cylinder six-row radial engine. 


(Sie) 


SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRONAUTIQUES 
DU CENTRE (SN CAC) 

Heap OFFIC 11, Rve Pitter Wirt, Panis, 
BILLANCOURT (FORMERLY FARMAN), 
(FORMERLY HANRIOT) AND FouRCHAMBAULT. 

Technical Director: M. Rocea. 

This society is enguyed in the development of two nircraft 
for stratosphere flying, the N.C. 3020 which, at the time of writing 
was nearly ready to fly, and the N.C. 3030, for trans-Atlantic 
flying, which has not yet got beyond the project stage. 

The Fourchambault factory was, before the liberation of 
France, engaged in the production of the Siebel Si 204 twin- 
engined light transport to German account. Production is 
continuing under French orders, this aircraft now being known 
as the N.C. 701. x 


Bources 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 
DU NORD (SNCAN) 

Heap OFFIC 20, Rue VEI oR, Panis (17. 

Works: Les Mureaux (FORMERLY A.N.F.), SURESNES 
(FORMERLY BLÉRIOT) AND SARTROUVILLE (FORMERLY CAMS), 

"Technical Director: M. Coroller. 

The S.N.C.A.N, continues to manufacture the Messerschmitt 
Me 108 and Me 208, the former under the designation Nord 1000 
and the latter as the Nord 1100. Both are fitted with the 220 
h.p. Renault Q6 engine. The Nord 1100 differs from the 1000 
by having a tricycle landing-gear. 

The former CAMS flying-boat factory at Sartrouville is con- 
tinuing to build the Dornier Do 24 three-engined flying-boat. 

The society is also engaged in the manufacture of a large 
number of single-seat training gliders. à 


SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AÉRONAUTIQUES 
DE SUD-EST (S NC. A SE) 

Heap OFFIC ti, AVENUE MARCEAU, 

Works MARIGNANE-MARSEILL 
FORMERLY BELONGING TO DEWOITINE). 

Technical Director: M. Vautier. 

This society has under construction two S.E. 200 four-engined 
trans-Atlantic flying-boats and a series of 40 S.O. 161 four- 
engined transport monoplanes. It also has under development 
the S.E. 1000 for North Atlantic flying, the S.E. 700-A auto- 
giro, and n light private-owner type aeroplane. 


Parts (8k). 
AND TOULOUSE 


(BOTH 


SOCIÉTÉ NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 
DE SUD-OUEST (S.N.C.A.S.0.) 

Heap OFFICE: 105, Avent 

Works: CHATEAUROUX (S-ET-O) AND CourBE 

Director-General: M. Avenet. 

This society is continuing the development of aircraft under- 
taken by the Groupe Technique de Cannes (seo p. 95c). 

It has under construction a series of twenty S.O. 90 twin- 
engined postal monoplanes and tests are proceeding with the 
8.0. 30N Bellatrix ^ 30R. In addition, the prototype S.O. 70 
four-engined monoplane is being built and a helicopter is under 
development. 


3 RAYMOND POINCARE, Panis. 
OIE (SEINE). 


ARADO. 

ARADO FLUGZEUGWERKE G.m.b.H. 

HEAD Orrick BABELSBERG BEI BELAN, 

Works: Baraxpennurc (HAVEL), WARNIOUNUE, ANKLAM, 
c 

Managing Directors; F Blume and 
Dipl. Ing. R. Heinemann 

Chief Engineer: Dipl. Ing. W. Blume 

Established : 1925 

This Company was the successor of the Werft Warnemunde 
xd Flugzeugbau Friedrichshafen G.m.b.H., whieh was formed 
in 1917. 

The Ar 90 was adopted in 1940 as n standard training aireraft 
for the German Air Force, Two models were built, one as n 
primary trainer and the other as an advanced trainer Variants 
of this type were also built in. France during the occupation 

The Ar 196 was extensively used during the early part of the 
war for naval reconnaissance, light bombing and anti-submarine 
It was also the standard catapult seaplane m ships of 
the German Navy, up to four bi 

Other Arado products which were 
Ar 232 transport, the Ar 
slane and the Ar 
oplan 

THE ARADO Ar 196. 
niin seaplane for 
ing semi-cantile 


Wagenführ, Dipl. Ing. W 


duties 


carried m battleships 


Von a limited operational 
1 jet-propelled bomber 
40 high-vletnde fighter 


swale were the 
revonnaissanoe 10 


annann no 


Howe uat 


lane. straight 
+. slightly swept-torward to traili iges aud rounded 
are attached to the lower fuselage longerons and. are 
braced for about one-third of the half span by inverted Vee struta 
from the floaty. Details of structure unknown 
Frseracr.—Welded steeltube stracture, The front. part. of. the 
fuselage which is circular ix covered with a stressed metal akin ; 
oval, is fabric-covered 


er moni nga hie 


the rear part which 


Ta. Uwir.—Cantilever monoplane type with fin located in front of 
tailplane. Statically and nerodynamieally-balanced rudder and 
one-pies elevator. All-metal structure with inetal-covered tail-plane 


and fin and fabric-covered rudder and elevator. Trimming-tabs in 


GERMANY 


elevator adjustable in the air, tab in. rudder adjustable on the 
ground only 
Tarn Unir—-Cantilever monopla typo. Fin located ahead of 


à 
tail-plane, Statically and uerodynamically-balanced ruddor and 
one-piece elevator. All-metal structure. with metal-covered fixed 
surfaces and fabric-coverod movable surfaces. 


Froats.—Twin long singlo-stop all-metal floata attached. to fuselage 
by a system of streamline steel-tube struts in the form of an 
inverted “W" when viewed from the front. Main side struts are 


cross-braced in the foro-and-aft plane. Floats provided with 
catapult points. Water-rudders 
Tower T'LANT One 900 hj BMW 13218 nine-eylinder radial 


The Arado Ar 196A Two-seat Reconnaissance Seaplane (900 h.p. BMW 132 engine). 
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engine ind fuel injection pump and 

Irving n three blad iable-piteh wirserow with wooden black 
NACA cowling. "Two fuel tanks (198 Imp. gallon in fuselai 
wd one in starhoard. font 

AccoMMODATION.— Tandem cockpits 
canopy with slidim, 


mtimtoua transparen 


ms d »ekpit 


ARMAMENT r MG w E Mt wl 
wun m tl l vl X the fu l in MG IF achan 
ms on a movable mon the r kpi 
bombs could be carried und 
Dineystoxs.—Span 124 m. (40 Ft. 10] ind. NJ DES 
(13 ft, 9 in.), Length 1 T Lin, Height 44 m, (04 fr. € 
in), Wing area 28,4 sq 06 «qf 
Wrroirs,— Weight empty 2,800 ky. (6,580 Tha,), Weight loaded 3720 
kg. (8,200 Ih 
PLRPORMANC Mastin spees 20 kwh (181 
(13,120 ft.), Initial rat b 300 n i 
coiling 7,020 m. (33.000 ft.). Range 1.070 km 1 
kmh. (158 m pl.) 
THE ARADO Ar 232 
Ay 232 wa vibtary transport whieh could be titted 
either two BMW s01 (Ar 2324 four Bramo 823 (Ai 
radial air ngi Mn wp plant 
re ne " n the t type 
Two or four-ongined Military Transport 
High-wing enntilever monoplane with rectangular contre 
section and tapering outer sections, most taper being on the trailing 
edge. Two-spar structure. Ailorona on outer tapering sections 
Fowler-type flaps on centre-seotion 
FUSELAGE Tho shn; the metal fu age has heen over l by 
tho original design ns a transport, The forward portion onclosin 
the crew accommodation | freight compartment rectangular 
but aft of the Frotht-Tonding ramp the fuselage red » n single 
irentar-sectia love h the top of the fuselage which 
Arries tho tailu 
Taw Uni noplane ty] th twin fins and rudder 
Divule 
LawptNG Q etrnetahl type. Main. wheola raised 
inward] » nndersidi M contre tion, nose wheel backward 
into fu All o legs have knee joints and when at rest the 
in he lowered onto eleven. pairs of small wheels mounted 
entre-lin f the fuselage, thus distributing the lod 


vircraft to be taxied on uneven or soft ground 

PIANT vo BMW 801 fourteen-eylindor two-row (Ar 232A 

R 323 R-2 nine-evlinder (Ar 232B) radial air-cooled 

in line along the leading-edge of the centre section Fuel 
(Ar 232B): 595 Imp. gallons 


ir in compartment in the nose of the 


ATIC Crew of 

Dual controls. ‘The bulkhead aft of the erew accommo 
1l of tho freight partment. Thi 
e fr internal obstructions, Loading 


is rectangu 
through the rear of 
by part of the rear wall which, when raised, fairs into the fuscla 
ARMAMENT.—Tho following armament can be fitted: one MG 131 
(500 rounds) in the nose, one MG 151/20 (500 rounds) in dorsal 
position, and two MG 121 (100 rounds) aft 
Drvtenstons (Ar 232H).—Span 110 ft. (33.5 m.), Length 
(33.5 m.), Height 18 ft. 8 im. (5.7 m.), Wing area 1,595 si 
sq. m.), Wing area with flaps extended 1,930 sq. ft, (179 8 
Wircwrs (Ar 232B).—Useful load 10,000 lbs. (4,540 kg.), Take-off 
at 46,600 Ibs. (21,160 kg 


compartment by means of n ramp formed 


Perronmance (Ar 232B) —Maximum speed 211 m.p.h. (338 km.h.) 
at 15,100 ft. (4,605 m.), Maximum cruising speod 180 m.p.h. (288 
km.h.) at 6,500 ft. (2,000 m.), Economical cruising speed 161 
m p.h. (258 km.h.), Range at maximum cruising speed 505 miles 


905 km.), Range at economical erutsing spoed 658 miles (1,053 km.) 


THE ARADO Ar 233. 

The Ar 233 was n twin-engined civil boat amphibian which 
was under development in France during tho occupation. This 
project was to have been fitted with either two BMW 323 or 
S01 engines and to have accommodation for ten passengers. 
The wheeled landing-gear was to have been of a retractable 
ned cruising speed was 190 m.p.h 


tricycle type. The d 
304 km.h.) and the cruising range some 750 miles (1,200 km.) 
at 7,000 ft. (2,135 m.) 


THE ARADO Ar 234B "BLITZ." 

The Ar 234B was the production development of the A sub 
type, which was similar but had a jettisonable wheel landing 
gear und landing skids under the fuselage and jet nacelles 
B sub-type first flew in December, 1943, and went into 
production, after very little modification, in June, 1944. It 


The Arado Ar 232B four-engined Transport 
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The Arado Ar 232B Transport (four Bramo 323 engines) with the main oleo legs ''broken'' to lower the aircraft 
onto the secondary wheels. 


vas used erationallv on nall scale 

tactical F o principal sub-type 
Ar 234B-1, ‘T Jumo 004 jet units. Ke 

model, May be ur ith two MG 151/20 ean 


fire aft beneath the lage, 200 rounds p: 1 
Ar 234B-2. omber ersion, Cun irr 2M 
(1,000 kg.) bomb under the fuselage, and one 1,100 Ib. (506 
bomb under each jet nucelle, but a total load of 2,200 Ib 
kg.) was more representative. The full external } 
reduced the maximum speed by 60 in.p.h. (96 km.h 
armament as the B-T 
tyre. —Tw r ] 
Wis Sh ‘ Wit " 
Im | 
"mo iced 
i ated flaps mboar 
»uthoar ts are 
for attachment 
FUSELAGE li 
riveted m o mmi 
Tm r vor ! 
lai, Uxi monoplane type. Allmetal stre 
tailplane is pivoted on self-aligning bearings nt lead 
meidenee being varied by n serew-ja ontro N 
wekpil. Nurrow-ch levators have no trim-tat 
fin has n detachable n T beh i 


Ml-inetal rudder ha g entire trailing 


he d and the lower controlled from the cockpit 
nas-balance weight mounted in iselage serves f 
elevators and rudder 
LANpING GEAn—Rotractuble tricycle type. Mam el 
forward and inwards int fuselnge. Nose wheel re 
^ compartment aft of the cockpit. and ia fitted with 
am eentralising and antishinmy device, The age at 
Mf the main wheels results in an unusually narr 
Two Junkers Jumo 004 jet units underslur 
the wing. Fuel tanks in fuselage, ono aft of the cockpit 
aft of the wing attachment fittings. Fuel capacity 830 
gallons. Ad al drop tanks may be carried. Rorket-n 


take-off, the 
jet units. 
ACCOMMODATION.—Single-seat cockpit forms tho nose 


The Arado Ar 234B Bomber-Reconnaissance Monoplane. Radio equipment and tail parachute brako stowed 


ts 


attached to the wings outboard 


The Arado Ar 234A, which had a skid undercarriage, taking off on an auxiliary wheeled chassis. 


The Arado Ar 234C fitted with four BMW 003 jet units in two paired units, 


RMANY 


Misty. Typical armament consists of two 20 m/m. MG 151/20 
ved rearwand-firing. cannon (200 rounds per gun), Sighting by 
VIR periscope with rear field of vision, Some reconnaissance 

x were unarmed, Maximum bomb-ond 4400 Ths, (2,000 
kg.) carried externally 

Diusysi Span 47 ft. 4] in. (14,5 m, Length 41 ft, 7] in. (12,7 

Height (on ground over fin) 13 ft, 8] m. (4.2 m.), Track 8 ft 
1.88 m), Span of tail 10 ft. 5] in- (5 m.). Gross wing aren 

298 xq. ft. ( m 
Weroars. Normal take-off weight 18,500 Ths, (8,400 k Maximum 
perinissible take it without A.T.O. 19,500 Ths. (8.850 lg.) 
Maximum permi takeoff weight with ATO, 22,000 Ibs 

10,000 kg 

RMANCE. — Maximum speed 470 m p.h. (752 km.h.) nt 19,680 ft 
6,000 m.), Service ceiling 37,700 ft. (11,500 m.), Take-off rum with 


isted 1,950. yds. (1,785 m.) 
(1,500 kg.) bombs 940 vds 


bomb, una: 
o qu 


3,300 lbs. (1,500 kg.) 
Assisted taki 
860 m 


ff run with à 


THE ARADO Ar 2340. 

Soon after the Ar 234B first flew, the C sub-type fitted with 
four BMW 003 jet units was completed for flight trials. Develop. 
ment of this version was slow owing to frequent. disruption of 
the Arado factories by Allied bombing. 

The structure of the B series was retained although slight 
The four turbo jets 
were arranged in pairs in nacelles slung under the wing. 

The very high performance, as well as good inherent aero 
dynamic stability demonstrated in the few flights made, proved 
the Ar 234C to be an unusually efficient aeroplane 
PERFORMANCE.—Maximum speed 546 m.p.h. (874 km.h.) nt 20,000 ft 

(6,100 m.), Initial rate of climb 3,600 ft./mm. (1.008 m 

Service ceiling 37,800 ft. (11 Endurance at. full thru 

without drop tank 40 min., Endurance at 60%, power 1 hour 

Take-off run without A.T O. 1,550 yds, (1.420 m.) 


detail modifications were incorporated, 


min.) 


530 m.) nnd 


THE ARADO Ar 240. 

The Ar 240 was intended for high-altitude reconnaissance 
or as a heavy fighter. It saw limited operational service. The 
earlier sub-types were fitted with DB 601 engines, but later 
versions had either DB 603 or DB 605 engines. 


Tyre High-altitude Fighter or Reconnu 


monoplane. 


Twin-engined 


Wixos.—Low-wing cantilover monoplane. Rectangular centre 
section. Outer sections have straight leading-edge and swept 
forward trailing-edge, All-metal structure 

FiseLAGE,— Oval seetion all-metal monocoque. Fuselage is continued 


BACHEM. 


In à ¢ 


ute attempt to arrest the heavy Allied bombing 
ich, the German Air Ministry decided, towards 
lable, rocket 
all endurance 


raids over the 


the end of 1944, to produce a cheap, semi-expe 
propelled and rocket-tiring interceptor of very st 
tor defending specific vital targets 

It was to be inidway 
terceptor fighter in its method of operation, the sole duty of 
the pilot being to control the small aircraft during the lust. fow 
hundred yards of its flight towards a bomber formation. The 
initial flight was to be directed from the ground according to 


between a directed missile and an in 


BLOHM & VOSS. 


BLOHM & VOSS. 

Hran Orrict HAMBURG 
BERLIN Ovvick ; TIRFITZUFEK 
Works: bHLOHM & Voss SHIPYARD! 
Managing Director; Walthur Blohm 
Uhiet wngincer : Dr. Ing. Kichard Vogt. 


STEINWARDER 
»U-UU, BkxLIN, W.35. 
, HAMBURG 


Since its foundation in 1933 the Aircraft Division of the 
Blohm & Voss shipyards at Hamburg has produced a series of 
wireratt, the most important of which being those of the Ha 139 
l'hese were used for experimental tights across the South 
Atlantic, to be followed by the inauguration of a regular service 
in the Spring of 1935, and for experimental fights neross the 
North Atlantic 


type 


seaplanes had success 
North 


By the end of June, 1939, these three 
fully completed 100 trans-Atlantic Hights, 40 across the 
Atlantic and 60 across the South Atlantic 

After the outbreak of War the Ha 139 was adapted for nulitary 


usage and for a short time used for overseu reconnaissance 


and mine-laying 


All Blohin & Voss aircraft incorporate a novel form of wing 


construction evolved by Dr, Ing. Richard Vogt Tho main 
supporting member of the wing is represented by one big tubular 
spur which carries ull bending and torsion &tregsos. It is also 
ised for the stowage of fucl and, in the case of the By 144, also 


ucts as a pivot for the variation of wing incidence 


THE BLOHM & VOSS Bv 138. 
The prototype of the By 138 was built 
neiderably modified to adapt it for 
fiying-boat the By 138 wa 
rating latterly from Norwegian buses 
the Baltic 


1938 and the 
rvice vst 


about 


sign was ci 
As à reconr SANCE 
iout the war, opi 

A and from 


in general use 


German bases over 


There were three busie series, as follow 
Bv 128A-1. The original service version with three Jumo 
205 C engine 
Bv 138B-1. A development of the A-1 with modified tail 
rfaces and urmament and fitted with Jumo 205 D engines. 
By 1280-1. Another version with Jumo 205 D engines and 
general imilar to the B-1 
Ihr 1 l Heconna flyin out 
High-wing cantilever monoplane. Wing in three sections 


th Geiitee ion attached direct to hull. Typical Blohm & Voas 
netal and fabri covering 


1 hull with shallow. Vee 


bottom and 


The Arado Ar 240V-3. One of the prototypes of the Fighter-Reconnalssance Monoplane described above. 


to n point beyond the tailplane, the 
tubihisers and n dive-brake 


rear extension carrying small 


Tau. Uxrr.—Cantilever monoplane type with twin fins and rudders 
There is also a third vertienl fish-tail fin at. the extremity of the 
fuxelnge 

Laxpina Gran—Retractable type. Ench main unit, fitted with 
twin wheels, raised backwards mto engine nacelle, hinged doors 


closing the aperture when wheels nro retracted, Retractable 
wheel 
Power Piast wo Daimler- Henz DR 603 0r DB 805 (welveses 
imverted Veo lipid: cooled. engines, — Ezine. nacelles extend. att 
of the trulingesedie of the win Bight duel m wings and 
one m fuselage. Total fuel eapacity 603 inp. gallon 
ACCOMMODATION, -Crew of two, consisting of pilot. and nis T 


nir-gunner ted back to Imek in pressurised cabin in nose. of 
sid. ahead of the wit 

Armament 
of the fuselage 
all firing 
remotely-controlled 


fuselage 
ARMAMENT 
two m the sides 
blister below the 
two twoim 
the fuselage 


Ar 240 
two in the 


having six MC 
Wing roots and two m a 
and four MG 131 in 
helow 


Fuselage forward 


turrets, one above and 


DINENSIONS, Span 1.6 im. (34 P6 6 m ). Length 12:5 m. (41 ft.) 
PERFORMANCE. -Maximum speed 328 kinh. CEI0 mpi.) at 7.000 m 
960 ft), Endurance 4-5 hour 


information obtained. from radar detectors, 

Projects to this specification were tendered to the Air Ministry 
by Heinkel, Junkers, Messerschinitt and Bachem. Ihe Bachem 
project, designated BP 20 ‘Natter’ (Viper), was selected for 
development 

With a span of 18 ft. (3.3 1.), à wing area of 1,250 sq. ft 
(6.76 sq. m.) and fitted with a Walter HWK 109,609 rocket 
unit, the latter was intended to have a maximum speed of over 
600 m.p.h. (900 km.h.) at 16,000 ft, (4,880 m.). It was to take 
off verticully with the assistance of auxiliary rockets, climb at 


[m 
& 
Su 
aae ` 
The Blohm 
irmght sudes, Allanctal stressed-skin rectangular. tail booms 
attached to roota of contre-section support tail, All-metal stab. 
Mising floats under outer wings 
Pait-—Monoplane tailplane between booms, Each boom terminates 
in a fin and rudder. All-motal structure with fabric-covered 
movable surface 
Powen Prast.—Threo Junkors Jumo 205 C or D twolvo-cylinder 
compression-ignition engines, one mounted in nacelle above centre 


ntre-section 
controllable. 


ng and two in nacelles at extremities of c 
with Uhroe-bladed 
four-bladed airscrew 


line af 


and in linc tail-boom: metal 


pitoh aircrews to outer engines, to contro 
engine. Fuel carried in tubular spar of centro-section. 

ACCOMMODATION, —Mooring compartment in nose, Then follows a 
gunner's position with gun-turret, Pilot's compartmont in front 
VE leading-edge of wing with radio and navigation positions in hull 


below win Two gunn 


4 positions aft of wing, ono in tail of 


central engine nueolle and one in turret in tail of hull to give fields 
uf firo above and below tailplane 

ARMAMENT One 20 mji MG 151/20 in the nose turret, one 13 m/m. 
MC 1 im the upper rear position and one 20 m/m. MG 151/20 in 

May carry up to six 110 lb, (50 kg.) bombs, 

r or two sen-mines 
EN ft. 7 in. (27 m), Length 72 ft, 3 in 
Wing area 1 ft. (102 sq, m.) 
curs. — Normal flying weight 34,100 Ihs. (15,480 kg), Maximum 


i take ight 30,300 Ths, (10,480 kg), Maximum take-off 


THE ARADO Ar 296 
The Ar 432 was identical in appearance to the Ar 2328 but 
was of mixed wood and metal construction instead of being all 
metal 
direction by the Société 


occupation. of 


Industrielle pour I Aviation (S.L.P.A.) 
France. Sinee the Liberation the 
veroplane has flown successfully under the French designation 
N.10 and production is proceeding to French account 

It is à two-seat dual control monoplane with the crew seated 
in tandem under a continuous canopy. It is fitted with a 
WO h.p. Argus As 411 twelve-cylinder inverted Vee air-cooled 
engine and a retractable landing-gear, 

In general arrangement the Ar 296 closely followed the general 
lines of the Ar 96 und, to a certain extent, the Ar 196, wh 
was also built in France by the S.N.C.A.S.O. Owing, however, 
to the shortage of light metals in France the Ar 296 was mainly 
of wooden construction, ` 
Dimeysions,- Span Lm. (36 ft), Length 9.3 1n. (30 ft 


THE ARADO Ar 432. 
The Ar 432 was identical in appearance to the Ar 232B but was 
of mixed wood and metal construction instead of being all metal 


during the 


6 in.) 


a rate of 37,000 ft (11,290 m./min.) and attack a bomber 
with a battery of rockets carried in tho nose of the fuselage. 

This accomplished tho pilot was to be ejected and descend by 
parachute, Simultaneously the rear half of the fuselage con 
taining the liquid-rocket would break off and itself descend by 
parachute, leaving the remainder of the aircraft to crash. 

This project was only in the very early stages of development 
when Germany collapsed 


min 


& Voss Bv 138 Reconnaissance Flying-boat (three Junkers Jumo 205 engines, 


weight with assistance 39,600 Ibs. (17,980 kg), Maximum 
take-off woi catapult launch 40,000 Ibs, (18,060 kg.) 

PERFORMANCE. — Maximum speod at sen level mph. (272 km.h.) 
Climb to 10,000 ft, (3,050 m.) 24 mins., Range with maximum fuel 
(825 Imp 


2,000 miles (3,200 km) 


gallons) 


THE BLOHM & VOSS Bv 141B. 

This asymmetric aircraft was developed from the By 
from which it differed in respect of engine installation and wing, 
tail and nacelle design. It was intended for reconnaissance 
and army co-operation duties and the asymmetrie layout was 
adopted to allow maximun field of vision with a single engine 

Tho single BMW 801 engine (BMW 132 in the By 141A) was 
mounted in the noso of the offset fuselage and the crew accommo 
dated in n nacelle alongside and to starboard, The all-metal 
wing was built in several sections with a spanwise slot in the 
underside to permit tho assembly of tho tubular main spar 
Pho asymmetric braced tailplane extended on the port sido of 
tho single angular fin, there being only a short stub on the 
starboard side, ‘The lunding-gear retractotl outwards into the 
underside of the outer wings 

Only a few By 141H's were built and the type was not used 
standard operational equipment 


1414, 
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ALL THE WORLD'S AEROPLAN 
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The Blohm & Voss Bv 144 Transport. 


THE BLOHM & VOSS Bv 144. 

Two prototypes of the Bv 144 were built to German order 
by the French Société Louis Breguet The main fenture of 
this commercial design was a wing with a variable incidence 
linkage for changing tho effective angle of attack in flight 

In general arrangement the By 144 was a high-wing cantilever 
monoplane with wide parallel chord centre-section and short 
tapering outer wings. By tubular construction was em 
ployed, the spar acting as the pivot for the variation of incidence. 
Fowler-type flaps were located inboard of the ailerons 

The fuselage in longitudinal section was of roughly acrofoil 
form in order to provide a flat floor throughout the length of 
the cabin accommodation. With a tricycle landing-gear tho 
was parallel to the ground, The main wheels were 
into the underside of the centre-seetion and 
f the fuselage 


spar 


floor 
retracted inwardly 
the nose wheel was raised partly into the nos 
The tail-unit was of the twin-ruddered type. 

The power-plant consisted of two BMW 801 two-row radial 
engines with VDM three-blade constant-speed airscrews. 

A crew of three and 18 passengers, as well as 1,000 Ibs. (454 
kg.) of mail or freight could be carried for a range of 950 miles 
(1,520 km.). With 420 Imp. gallons of fuel and the above 
load the all-up weight was 28,900 Ibs, (13,120 kg.) 


THE BLOHM & VOSS Bv 155. 

The Bv 155 high-altitude single-seat fighter was originally 
of Messerschmitt design but the development was entrusted 
to Blohm & Voss. Although quantity production was con 
templated the aircraft never became operational 

There were two versions, the Bv 155B with a Daimler-Benz 
DB 603A engine and TKL 15 turbo-supercharger, 
of 420 sq. ft. (39 sq.m.) and n fuel capacity of 110 Imp. gallons 
and the By 155C with the DB 603U engine and TKL turbo 
supercharger, a wing area of 384 sq. ft. (35.6 sq. m.) and a fuel 
capacity of 264 Imp. gallons. 

With the Bv 155B there were four differing armament arrange 


a wing area 


BUCKER. 
BÜCKER FLUGZEUGBAU G.m.b.H. 


HEAD Orrick; RANGSDORF BEI BERLIN 
Works: Ranasponr AND WERNIGERODE 


Managing Director: Carl Clemens Bicker. 


Chief Designer: Anders Andersson. 


The formation of this firm was announced early in October, 


1933. At the end of 1935 the factory was moved from Johan- 
nisthal to Rangsdorf, where a new and enlarged works and 
main otlices were established. The Director and owner of 


the Company, Carl Cl. Bucker, a former naval pilot, was for 
more than ten yeurs Managing Director of the Svenska Acro 
A.B., in Stockholin. 

The Bucker Company concentrated on the design and con- 
struction of training aircraft, 


THE BOCKER Bü131B “JUNGMANN.” 


lvrr.—Two-seat l'rimary Training machino. 
Wixos.—Single-bay biplane with interchangeable upper and lower 
wings. Incidence (lower) 0°, (upper) 1°. Dihedral (lower) 4.5*, 


(upper) 2.55, Swoep-back ll*. No lift or anti-lift wires attached 
to lower rear spars.  "I".section wooden spars, wooden ribs, 
conventional drag bracing. Fabric covering. Steel struts 
Ailerons on all four w s. 
usxtage,— Welded chrome-molybdenum steel-tube covered with 
fabric, except for metal sheeting around engine and cockpit 
Tait. Unit.—Wire-braced. Unbalanced rudder. Divided elevator with 
trimming-flaps in trailing-edges, Welded structure of chrome- 
molybdenum steol-tube covered with fabric 
LANDING GEAR Divided. Shock-absorbers with steel springs and 
oil-damping hinged to sides of fuselage, axles hinged to pyramidal 
structure beneath fuselage. Balloon tyrea, Brakes, Sprung tail- 
wheel 
Fowkn PLANT. 
inverted in-line en 
tanka in fuselage 


F 


Ono 100 h.p. Hirth HM 504 air-cooled four-cylinder 
ne, on welded steel mounting, Fuel and oil 


ments—two 20 mm. MG 151/20 and one 30 mm. MK 108; two 
MG 151/20 and one 30 mm. MK 103; three 30 mm, MK 108; 
or three 30 mm. MK 103. The By 1550 was provided with an 


armament of two MG 151/20 (100 rounds per gun) and one MK 
108 (60 rounds) 
Wriont Loanen (By 
Wraaier Loanen (Bs 
Prrvorm ance (By 
at 64,000 ft, (10,4 


Penrormance (By 155C), Maximum speed 428 m pl 
at 50.000 fr. (15,250. m.) 35,200 ft 


1508). 02,300. Iba 
150C) 13,200 Ibs. ( 
13). -Moximum speed 
Nerviec 


(085 kmh.) 
(17,080 m.) 


4128 mph 
56,000 ft 


(085 kmh.) 


Servico ceiling (IBIN m.) 


THE BLOHM & VOSS Bv 222 ''WIKING.” 


The By 222 is a six-engined flying-boat which was designed 
before the War for a proposed trans-Atlantic service by Deutsche 
Lufthansa, The first Civil prototype crashed in 1040 but 


further prototypes 
personnel transport 


were comploted as a militery freight and 
The By 222 was first reported in service 


m the Autumn of 1942 in the Mediterranean 
Tyr. — Six-engined Transport Hying-hoat 
Wivos.—High-wing ountilovor monoplane. Contro portion of. wing 


of outer ongine nacelle 
Allmetal structure 
(145 m.) ii dinmeter 


of parallel chord 
tubular 
he hull 
vtion to 
to the 


points just onthoard 


outer portions tapered with n single 
apar 4 ft. fh in 
The spar is sub-divided by bulkheads within the centre 
A pussago inside the 

Hlectrio de-icing equipment 


extending through 


form fuel tanks wing gives nevess 


engines in flight 

Hvrt.--Allemetal two-step hull 
alloy sheet varying in thickness from 3 to 
wini-tip. stabilising floaty are spht. vertically 
outwardly flush with the underside of the wing 

Taw Usre.—Coutilover monoplano type. High 
with tailplane mounted slightly above the top 
Ml-metal structure 


Corromon-resiating 
) m/m The all-metal 
encli half retracting 

Mloctrio retraction 


covered with 


tapering singlo fin 
hno of the hull 


Bramo 323 R nine-cylinder. radial, or 
twelve-cylinder opposed eompression-ignition, 


Prar,—Six. BMW 
Jumo 207 € 


POWER 
Junkers 


engines in-line along the leading-edge of the wir Fuel carried 
in tubular wing spar 

ACCOMMODATION — Crew compartment in nose c Main necom 
dation on two decks Two small doors on ide f D 
passengers nnd crew. For bulky freight t ger doors 
7 in. by 0 ft. 8 in. nro also provided. In addition to a normal 
of eloven, as many na 110 troops with arms and equipment ma 
carried, Most of the pa r^ nnd. fr are necon 
on the wer deck 

ARMAMENT. —Typical armament consists of one 13 m/m. MG 131 
Y nose turret, one MG 131 in n forward dorsal ti e MG 8I 
in the renr dorsal turret, and. fone MG 81 in lateral mounting 
cabin. windawa 

Ditessioss— Span 127 ft. (48 m), Length 105 ft. (32 m.), Max 
width of hull 9 ft. 10 in, (tan) 

Wins. — Useful load (including fuel) 42,000 Ibs. (10,100 | 
MLup weight 101,000 Ibs. (45,000 kg 

PenrORMANCE.— Maximum speed. 210 mph üh ( 
peed 185 m qii. (290 kmh.) at 6,500 ft. (1,080 Ceiling 26,00 
ft. (7,930 m.), Endurance. 10-20 hours 

THE BLOHM & VOSS Bv 238. 

The Bv 238 was generally similar to the By 222 but was cor 

siderably Jarger and heavier. Only one or two prote 

wore built. It was intended that the production vers 


Junkers Jumo 


this flying-boat would be fitted with six 
engines. 
Tho span of the By 


section carrying the six 


ind the 
engines had à constant chord « 


238 was 197 ft. (60 m.) 


(7 m.) At the junction between the centre-section and th 
tapering outer wing panels long nacelles, each with two gur 
turrets, ono forward of the leading-edge and one aft of the 
trailing-edge, were to be fitted. 

Che structure was generally similar to that of the By 222 


with the typical Blohm & Voss tubular spar located ut 30 
cent of the chord. Retractable stabilising floats were fitted 
ler the outer wing sections. 

‘The designed all-up weight of the Bv 238 was 
(90,000 kg.) 


198,000 Ibs 


The Blohm & Voss Bv 222 Flying-boat (six Bramo 323 engines). 


ACCOMMODATION 
DIMENSIONS,—Spun 


Two open cockpits in tandem 
40 m. (24 ft. 3 in), Length 6,02 m. (21 ft 
8 in.), Height 2.26 m. (7 ft. 5 in.), Wing area 13.5 sq. m. (145 sq. ft.) 

Weiours AND LoaADINGS.— Weight empty 380 kg. (836 lbs.), Dis 
posable load 290 kg. (638 Ibs.), Weight loaded 670 kg. (1,474 Ibs)., 
Wing loading 46.3 kg./sq. m. (9.49 Ibs./sq. ft.), Power loading 6.2 
kg.[h.p. (13.75 Ibs./h p.). 

PrRrORMANCE.—Maximum speed 183 km.h 
speed 170 km.h. (100 m.p.h.), Land 
Climb to 1,000 m, (3,280 ft.) 5. 
ft.) 12 mins, Climb to 3,000 m. 
4,000 m. (13,120 ft.) 45 mins, 
Range 050 km, (400 miles). 


(115 m.p.h.), Cruising 
g speed 82 km.h. (51 m,p.h.), 
ins., Climb to 2,000 (6,560 
(0,840 ft.) 23 mins, Climb to 
Ceiling 4,300 m. (14,000 ft.), 


THE BÜCKER Bü 1330 "JUNGMEISTER.'' 


Tyre.—Single-seat Advanced Training biplane 
WiwGs.—Single-bay biplane. Centre-section carried above fuselage 
by “N” struts. Outer sections have 11 degrees sweepback and 


are interconnected by parallel inter-plane struts with lift and 
anti-lift wire-brucing ‘attached to front spar fittings only. Wing 
structure consists of two "]'.section wood spars, wooden riba, 
normal drag bracing, the whole covered with fabric. Ailerons 
on all four wings 


FesELAGE,—Welded 
covered forward with metal p 
Tat Uwir.—Monoplano type 
Trimming-tabs in olevators 
tube framework, with fabric 
LANDING GEAR.—Split. type streamline side Vee 
incorporating steel spring oil-damped shook-nbsorbers. Balloon 
wheels, with brakes, are on bent axles, the inner ends of which 
are hinged to n steel-tube Vee below the fuselage, Steerable 
tail-wheel. 
Power PLANT. 


chrome-molybdenum steel-tube framework 

els and aft with fabric. 
Wire-braced tail-plane and fin 
Welded chrome-molybdenum steel 

covering 

Consists of two 


One 160 h.p. Siemens Sh 144-4 seven-oylinder radial 
air-cooled engine, on a welded chrome-molybdenurn steel-tube 
mounting. Fuel tank in fuselage. 

AccomMODATION,—Single open cockpit nft of wings 
Dimenstons.—Span 6,60 m. (21 ft. 74 in.), Length 5.9 m. (19 ft. 4 
in.), Height 2.25 m. (7 ft. 43 in,), Wing area 12 sq. m. (130 sq. f 
Wetaurs AND Loapines (Aerobatic Category).— Weight. empty 
kg. (925 Ibs.), Weight loaded 586 kg. (1,290 lbs.), Wing loading 
48,75 kg./sq. m. (10 Ibs./sq. ft.), Power loading 3.0 kg.jh.p. (7.29 

Ibs,/hp.) 
FORMANCE (Siemens).—Maximum speed 315 km.h. (134 m,p.h 

Cruising speed 200 km.h, (125 m.p.h.), Landing speed 80 km.h 

(54 m.p.h.), Climb to 1,000 m. (3,280 ft.) 2 Climb to 2,000 


Pe 


Three Bicker Jungmann Two-seat Training Biplanes (100 h.p. Hirth engines). 


GERMANY 


580 ft.) 6.3 mins, Climb to 3,000 m. (9,840 ft.) 10.7 mins., 
Ceiling 8,100 m. (20,000 ft.), Cruising range 5000 km. (310 miles) 


THE BOCKER Bü 180 “STUDENT.” 
Tyes.—Two-soat Primary Training monoplane, 
Wixos.—Low-wing cantilever monoplano. Wings taper in chord and 

hiekness, leading-edge swept back and trailing-edge straight. 
Wooden structure with one main and one auxiliary spar and 
ywood covering back to rear spar and fabric covering thence to 
gedge. Slotted ailerons 
Oval section structure, tho forward section of chrome 
1m steel-tube and the after section a wooden monocoque 
»l.tubo reinforcement aft of pilot's cockpit for protection 
turn-ovor. Engine compartment covered with detach 
e light metal panels and sides of cockpits with fabric 


Dunn Uxtr—Cantilover monoplano type. Wooden framework with 
tail-plane aud fin covered with plywood and the raddor and 
elevators with fabrie. 'Trimining-taba in movable surfaces, which 
iro nlso aerodynamically and statically-balanced 

Ne Ge Split w Nido Voes incorporate wildumped 


Al steel xprin wbsorbers. Half-axles hinged at their 


inner ends to n stecl-tube Veo beneath the fuselage. Low-pressure 
wheels and servo brakes. Sprung and oil-damped tail-skid may 
be either coupled to the rudder or free to swivel through 360 
degrees 

Power PraxT.—One 50-60 h.p. Walter Mikron II or 50 h.p. Zundapp 


four-cylinder in-line inverted air-cooled engine on steol-tube 
ting. Welded aluminium fuel tank (50 litres) in fuselag 


mo 
AccommopaTioN.—Tandem cockpits with dual controls may ho oither 
zage compartment aft of rear cockpit 
Pineystons.—Span 11.5 m. (37 ft. 9 in.), Length 7.1 m ft 3 in.) 
Height 1.85 m. (6 ft.), Wing area 15 sq. m. (101.4 sq. ft.) 
Wetonts AND LOADINOS.— Weight empty g (649 lbs.), Dis 
p load 245 kg 9 Ibs.), Weight Ic 540 kg. (1,188 Ibs.), 
Wing loading 36 kg./sq. m. (8.38 lbs./sq. ft.), Power loading 9 


en or closed. Bay 


kg./h.p. (19.8 Ibs./h.p.) 
PenronMANCE.—Maximum speed 175 km.h. (108.6 m.p.h.), Cruising 
speed 160 km.h. (99.4 m.p.h.) Landing speed 70 km.h. (43.5 


0 ft.) 7.2 mins,, Climb to 2,000 m 
50 km 


n p-h.), Climb to 1,000 m. (3 
(6,560 ft.) 16.8 mins., Ceiling 4,500 m. (14,760 ft.), Range 


404 miles 


THE BÜCKER Bü 181 ''BESTMANN."' 


Pyre—Two-seat Traming m 


Wixos.—Low-wing cantilever monoplane. Wings taper sharply in 
hord and thickn All-wood structure with plywood covering 
over leading-edge to rear spar und fabric covering thence to 
trailing-ov Narrow-chord ailerons over half of trailing-edge. 


Split flaps between ailerons and fusel 


FosrraGr.—Oval section structure, Forward portion of chromo- 
molybdenum steol tubing with metal panels and after portion a 


Tai, Usir.—Cantilover monoplano type. Tail-plane and fin have 
wood framework with plywood covering. Rudder nnd elevators 
have wood frames and fabric covering Trimming-tabs on 


ors adjustable in the air, Trimming-tab on rudder adjust 


on the ground or 

La Gean.—Fixed cantilever type, Single legs have steel 
spring shock-absorbers with oil damping. Fairings on legs and 
inside and behind wheels. Full-awivelling tail-wheel 

Powen PrawT.—One 105 h.p. Hirth HM 504 four-cylinder in-line 
inverted air-cooled engine. Fuel tank in fuselage. 

Accom Enclosed cabin seating two side-by-side with dual 
cont table seats arranged for sent-type parachutes 
Large compartment behind eabin 

Pimensrons.—Span 10,0 m. (34 ft. 9 in.), Length 7.76 m. (25 ft. 5 
in.), Hoight 2.1 m. (6 ft. 6 in.), Wing area 13.5 sq. m. (145.2 sq. ft.) 

WrignTS AND LOADIN Weight empty 480 kg. (1,056 Ibs.), Dis 


kg. (594 Ihs.), Wei 


t loaded 750 kg. (1,650 Ibs.) 


posable load 


Wing loading 56 kg./aq. m. (11 »wer londing 7.14 
kg./h.p. (15.8 Ibs.!h.p. 
PenronwANCE.— Maximum speed. 215 km.h. (133.5 m.p.h.), Cruising 
ed 105 km.h. (121 m.p.h.), Landing speed 70 km.h. (43.0 
p.h.), Climb to 1,000 m. (3,280 ft.) 5.3 mins., Climb to 2,000 m 


nr, Climb to 3,000 m. (0,840 ft.) 20.8 m 


560 ft.) 12 


The Bücker Bu 182C Advanced Trainer 


The Bücker Bü 133 Jungmeister Single-seat Advanced Training Biplane (160 h.p. Siemens Sh 14 engine). 


BUCKER=F 


6,000 i. (16,400 ft.), Absolute coiling 6,800 m 
ango 800 km. (500 miles), Duration 4 hours 


THE BUCKER Bü 1820 ‘‘KORNETT." 
g at advanced training monoplane 
w antil mionopieue. Wing tix nue pieco and — Ft 
1 to Fuselige t t Ml wood monospar structure 
ywood covering forward of the spar and fabrie a Lhor 
rt nuxiliary spar in the leading-edge of the centro-portion 


LUGZEUG 


of the wing arry the forward attachment point. and landing 


your fittings, and an alter auxiliary spar to carry the hinges of the 
flops and ailerons, "Elio Hups, in wo parts, are of light motal and 
carried on piano-hinge Thore are threo flap positions, the max 
imum angle of depression beg 50 degrees 

sELAGE.— In. two sectio The forward section. is of metal con 
truction with metal and plywood covering. Tho rear section is a 
wooden monoroquo and is attached to tlie forward section wt fou 
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ALL THE WORLD’S AEROPLANES 


AMllawood framework, the 
and the anil 


Tan. User 
fixed surfaces covered 
rudder with fabric 

Lawpine GEAR 
auxiliary spar in tho leading-edge of the wing 


Cantilever monoplano type 


with. plywood elevatora 


Cantilever oleo legs attached. to the 


Fixed. type 


Power PLANT One 80 hp. Bueker Hi M 700 four-cylinder in-line 
inverted air-cooled engine, Heino two-blade fixed-pitch wooden 
airserow. Fuel capneity 80 litres: Oil capacity 4 lit 

ACCOMMODATION.-Singlo enelosed. cockpit with eanopy hinged on 


DFS. 
DEUTSCHES FORSCHUNGSINSTITUT fur SEGELFLUG. 
HEADQUARTERS : GRIKSHEIM, NEAR DARNSTAD? 
The German R arch Institute for Sail-flying was r 
for developing a number of military glider and power 
designs, of which the DFS “assault” glider was u 
ationally in Belgium, Crete and North Africa 


ponsible 
l-glider 
l oper 


THE DFS 228. 

This short-rango reconnaissance aircraft of a highly-specialised 
type was still under development at the cessation of he 
It had been planned to complete ten during 1945. The DFS 
, Which has been described as a powered glider, was intended 
to be launched at a height of about 32,800 ft. (10,000 m.) after 
having been towed by or carried up on the back of a Dormer 
Do 217 

With a Walter 509D liquid rocket unit and approximately 
680 gallons of fuel, the launching weight was about 9,000 Ibs. 
(4,090 kg.). The pilot was accommodated in a pressure cockpit 
and the aireraft was designed tò attain a maximum hoight of 
about 80,000 ft, (24,400 m.), The total range above 32,800 ft 
(10,000 m.) was approximately 450 miles (720 km.). A special 
Zeiss camera was to be used for high-altitude photography 


DORNIER. 
DORNIER-WERKE G.m.b.H. 
HEAD OFFICE : FRIEDRICHSHAFEN. 
Wonks: FRIEDRICHSHAFEN, NEUAUBIN 
AssocIATED COMPANY: NORDDEU 
G.x.n.H., Wismar, BERLIN. 
SOCIATED Swiss COMPANY 
ALTENRHEIN 
BERLIN Orrick: "TinrrTZU R 86-90, BERLIN W.35. 
Chief Engineer : Dipl. Ing. Pressel 


NEAR MuNICH, &C 
CHE DORNIERWERKE, 


DonNiER-WERKE A.G., 


Dr. Ing. Claude Dornier started the development of metal 
aircraft in the very early days of the War 1914-18 and his 
earliest products of this type were giant flying-boats. His 
efforts in this direction were supported by the Zeppelin interests. 

In association with those interests Dornier metal aircraft 
of various types were produced. During 1922, the firm 
formerly known as Zeppelin Werk Lindau G.m.b.H., changed 
its title to the above. 

The most widely-used of all pre-war Dornier designs was the 
Wal flying-boat, originally produced twenty years ago. In 
addition to its production in Germany, licences for its con- 
struction were granted in Switzerland, Italy, Spain, Holland 
and Japan. 

Later the Do 18 was produced as a development of the Wal 
fitted with Junkers Jumo diesel engines and intended for trans 
oceanic flying. The Do 18 was used for the first experimental 
crossing of the North Atlantic, in 1936, and later went into 
Service across the South Atlantic. It was ultimately produced 
as à reconnaissance flying-boat for the German,Air Force, 

The Dornier aeroplane most widely used during the war was 
the Do 217, which was developed from the pre-war Do 17 through. 
the Do 215, which was one of ty pes standardised for the Luftwatte 
before the war, and the Do 17Z. Originally a twin-engined 
bomber, the Do 217 was later adapted to other duties, including 
night fighting, torpedo-dropping, mune-laying, ete. Both the 
Lowenthal and Manzell plants at Friedrichshafen were engaged 
in the production of the Do 217 in 1944-45, 

The Do 335 twin-engined fighter with tractor and pusher 
airscrews was in limited production at the Dornier Oberpfafien 
hofen plant when hostilities ceased. This plant had also been 
engaged in the production of the Messerschmitt Me 110. 


THE DORNIER Do 18. 
Ihe Do 18 was originally produced as a trans-Atlantic muil- 
carner and used on the South Atlantic service of Deutsche 


sturhoard side, Alternative equipment fo bing 
divo-bomhing vr navigi trat hive 
bombing training four 15 kg. practice 

DIMENSIONS, — Span 8.0 in. (28 [f 2} in.) 1 ft. Log 
in), Height. 1.82 m. (6 ft. 1 m), Wing q m, (90 nd. fft 

Waionts. Weight empty 306 ky, (693 Dis), Weight lowled. (Sus 
lond group with hmiel Fuel) 450 kg (000 Ths.) Weight landed 
(PA Tond group fully landed) 510 kg. (1,122 Ths 

Penronyaser (8.8.5 load group). —Maximnm speed 205 kunt. (127 


THE DFS 230. 

The DFS 230 “assault” glider was first reported in Belgium 
in } 1940, It was a braced high-wing monoplane with a 
single-spar wooden wing covered with plywood and fubrie, and 
a steel tube fuselage covered with fabric, Of rectangular 
section, the fuselage accommodated a crow of two and up to 
eight fully-armed troops, tho latter seated on a central boom 
The pilot's cockpit forward of the wings could be fitted with 
either single or dual control. In operational use the wheel 
landing-gear was jettisoned after take-off, the landing being 
mado on skids, 

Tho maximum permissible flying woight was 4,000 Ibs. ( 
kg.) including 2,800 Ibs. (1,270 kg.) disposable 
im addition to ten men (including one 
(272 kg.) of freight (machine 
carried 

Various aircraft could be usod as tugs, including the He L11, 
Hs 126, Ju 52, Ju 87 and Mo 110. Intercommunication between 
glider and tug vas maintained via the tow-rope. Light machine 
guns could be carried for defence. 


THE DFS 332. 
The DFS 332 glider was developed for testing full-scale wing 
sections at high speed 


0910 
lond. Thus, 
or two pilots) 000 Ibs. 
ammunition, ete 


una, ) could be 


Tho first prototype was nearing com 


Lufthansa, lt was available in two forms, tho Do 18 E, with a 
total loaded weight of 10,000 kg. (22,000 lbs.) and the Do 18 F, 
with larger wings and a total loaded weight of 11,000 kg. (24,200 
Ibs.). 

During the War the Do 18 
reconnais: 


was employed mainly as 4 
ance and air/sea rescue flying-boat by the German 


Air Force. C, D, G& H sub-types were common. 
Pyre, —Twin-ongined flying-boat 
Wixas—High-wing braced monoplano, Contro-section carrying 


the engino-mountings carried above hull by faired-in structure. 
Slightly-tapering outer wing-sections braced to lateral sponsons by 
parallel struts. Wing structure of metal, covered with fabric, 
except in the slipstroam of the airscrow, whore the wing ia metal- 
covered. Auxiliury surfaces hinged shghtly below trailing-odge of 
wings act as ailerons and landing-tlaps. 

Hunt.—Sem-ciroular hull, with characteristic Dornier under-surface 
and lateral sponsons. Veo bottom forward, becoming flatter at 
tho first step, On both sides of the keel aro longitudinal steps 
running parallel to it. Aft of the main step is a tapering step 
which carries at its extremity a water-ruddor. Rear portion of 
hull gradually merges into the fin. All-metal structure, with 
smooth outer skin and flush riveting, Hull specially strengthened 
for catapulting. 

Tat UNrr.—Monoplane type. Fi 


integral with the hull 


Tail. plane 


braced to hull by parallel struts. — Aerodynamically-balanced 
elevators and rudder. Mass-balanced rudder. 
Power PLANTz—Two 600 h.p. Junkers Jumo 206 six-cylinder 


double-opposed water-cooled Diesel engines mounted in tandem, 
Front engine drivos a three-bladed metal airscrew direct. Rear 
engine drives a similar airscrew through shafting. Radiators for 
both engines in leading-edge of structure connecting hull and 
centre-section, Fuel tanks in hull 

AccowMoDATION,—HForward gun position compartment for 
mooring and stowage of murine genr Then follows the 
enclosed pilot's compartment und accommodation for wireless 
operator and navigator, Fuel tanks and stowage spaco for 
equipment, collapsible rubber dinghy, ete. below wings. An 
after compartment with second gun position in roof is located aft 
of trailing-edge of wings 

ARMAMENT.—T'wo machine-guns, one in the nose and one aft of the 
wings, on flexible unshielded mountings, Bombs carried under 
wings. 
DIMENSIONS. —Spon 77 ft. 9 in. (23.7 m.), Length 63 ft. 1 in. (19.25 m ), 
Height 17 ft. 9 im. (5.46 m.), Wing aren 1,054.5 sq. ft. (08 sq. m.) 
WetonTs.—Weight empty 12,208 Ibs. (5,575 kg), Weight londed 
22,000 Ibs. (10,000 kg.) 

PERFORMANCE —Müximur speed 145 m.p.h. (248 km.h.), Service ceiling 
17.400 ft. (5,310 m.), Range 2,040 miles (4,225 km.) at 110 m.p.h 
(176 km.h.) 


and 
1 nose. 


The Dornler Do 18 Reconnaissance Flying-boat (two 600 h.p. Junkers Jumo 205 engines). 


160 


mph), Cruising speed. 103 kmh, (121 mph 
(with flaps) RO | $0 nop), Maximum pr 
peed 440 km.h, (273 mapli), Climb to 1,090 i ) ) 
Clink to 2,000 m. (6,5600. ft 8 nm 
(16,400 ft) i 740 kin. (460 milex) ut it 
l'EKFORMANCH ul group) A f ept 
apeed 300 lanh. (221 mph), Clin 
pletion nt the end of the war in Europe. Lt was a twin-fuse 
design with n span of 49 ft. 2 in, (15 m.), the wing secti 


test being mounted between the fuselages. ntral t» 
section was built up from wood around a single duralumin spar 
and tho angle of attack could be varied in flight by an electri 


motor driving through a torque shaft. Another electric 
pormitted tho varying of the tailplane incidence to compensa 
for a large angle of attack of the test section 

Tho pilot's cockpit was in the starboard fuselage and th 
was accommodation for an obsorver in the port fuselage. [i 
waa intended that the glider should be towed to a suitable alty 
and would then attain the desired testing speed in n sustainy 


glide. The measurements necessary for lift and drag 
ment were to be made after levelling out. For higher sp 
it was intended to fit some form of reaction propulsion unit 


of short duration 


THE DFS 346. 
This project was still in the design stage at the cessation 
hostilities in Europe. It was intended to instal two Walter 
rocket units with the object of reaching Mach numbers w 
2.0 at an altitude of 100,000 ft. (30,500 m.), representing a spe 
of about 1,700 m.p.h. (2,720 km.h.) 


The Dornier Do 24 Flying-boat. 


THE DORNIER Do 24. 

'The Do 24 was designed before the war and a series was built 
to the order of the Dutch Government for use in the Eust Indie 
in 1938. During the war it was used by the Luftwaffe ma 
Sub-type 


as a reconnaissance and air/sea rescue flying-boat 
K, N and T were in service. 
TYPE. 


‘Three 


ngined Reconnaissance flying-boat 

h-wing semi-cantilever monoplane, Centre-section carry 

ing tho three engines is supported above the hull by inverted Vee 
struts and, braced by sloping parallel struts to the Dome 
"stummeln" or sea-wings, which give lateral stability on the wa 
and increase the area of the lifting surface in flight. Cantileve 
tapering outer wing sections. Wing structure as for Dols 
Slotted ailerons on outer wing sections. Split flaps on centre 
section. 

HvLL.—Normal Dornier two-step metal hull 
vertical knife-edge, Ds 
on the water. 

Tat. Uxir.—Braced monoplane tail-plane with twin fins and rudders 
Metal structure with moetal-covered fixed surfaces and 
covered movable surf: tatically and — aerodynami 
balanced rudders with servo flaps. Statically-balanced elevator 

Power PLANT. The Brano Fafnir 323 R nine-eylnde: M 
air-cooled engines mounted in line along the leading-edge of 


Rear step fairs into à 


lateral stability 


nior Useaewings" for 


contre-section Three-bladed controllable-pitoh — airserew 
NACA cowlings. Fuel tanks in sea-wings 

ACCOMMODATION Normal crew of six. Gunner's D 
with rotatable turret. Pilot's enclosed compartment 
two side-by-side with navigator's and radio operator's post 
behind. Within hull below centre-section is the living and sleeping 
accommodation for crew. Aft of wing is the second gunner! 
position and in the extreme tail is a third gunner's position 
equipped with rotatable turrets. "The boat is fully equippst 
extended cruises away from its base. 

AWMAMENT.— l'hree. machine-guns in rotatable turrets in 
ships and in tho extreme stern, Racks under wings for S 


(110 1b.) bombs. 


The Dornier Do 217E-2 Bomber. 


67 m.p.h. (109 km.h 
2,050 miles (3,300 kin.) 


Service ceiling 17,400 ft 


THE DORNIER Do 214. 

The Do 214 was a project for a giant long-range flying-boat 
uitable for military or civil cargo transport or civil passenger 
development. was 


wrying. It was de 
later abandoned. 
The la 


nose was 


the lower deck. In the 


for eight gun turrets, three dorsal 


ind one in th 


two-step hull was of the tw 
ivisaged for loading wheeled or tracked vehicles onto 


in 1942 but 


Diwessioss.—Span 88 ft, 7 in. (27 m), Length 
Height 17 ft. 10 in. (5.45 m Ving aron 1,162 

Weronts.—Weight loaded. 29,700 Ibs. (13,500 kg.) 

VrznronwANCE.— Maximum speed 190 in. p.h. (304 | 
peed 161 in p.h. (260 km.h,) at 6,560 ft. (2,000 m 


ruising 


A lighting speed 


(5,310 m.) SRange 


deck type nnd a hinged 


military version there "was. provision 


the remainder having twin MG 151 mountings 


he high monoplane 


nacelle having one pu 


total take-off power wou 


wing with tapered le 
straight trailing-edge carried four tandem 


made up of two DB 603 engines 
ld thus 


THE DORNIER Do 217E. 


The earl 
though sub-types A, 


Ihe Do 217 E was used 


Ro 217E-1. Two B 


echunism, or torpedo-bomber 


iterul firing positions. 
Do 217E-2, Same n 
nted in € 
Do 217E 
Do 217 
Do 217 


Simlar 


operational sub-type of the 


C anc 
in If 


wks on convoys carrying two H 


1 D are known to have 
MU and 1941 as a bomber and in 


MW 801 A engines: 
bomber with automatic bo: 


to F 


he outer wings for two Ha 


Special equipment for « 


the fuselage 


mb-selection and 


1 except upper 
ctrically-operated turret 

Similar to E-1 
-4, Similar to [2-2 exec 


1 but fitted w 
203 glider bor 


THE DORNIER Do 217J. 


Armament 


for minor 
for minor 


ith 
nhi 


293 glider-bombs. 


Bombe 


ured together 
have beon 32,000 h.p. 
) Length 169 ft. 3 in, (51.6 m,). 


€ 


four in the sides of tho hull 
tail. The tail turret had triple MG 151 cannon, 


ding-edge and 
gine nacelles, each 
r and one tractor Daimler-Benz DB 613 A, 
total power-plant thus consisting of cight double engines, 


Do 217 was the E, 


existed 


dive- 


dive-bombing 
one fixed MG 
151 and one flexible MG 151/20 in the nose, one MG 131 in a 
inually-operated dorsal mounting aft of pilot's compartment, 
MG 131 in lower renr-firing position, n 


>) MG 16 in 


dorsal MG 131 


modifications 


modi 


enrriers. unc 


TS 
r 


for attacking 
instulled 


ntrolling the bomb 


hter developed from the E, to 


lar except that it was provided 
d with a forward 


The Do 2174 was a might f 
h at n trocturally sir 
«re-designed solid armoured nose litte 
nng pament comprising four 20 m/m. D 
MG 1 The upper and lc 
jf E-2 were retuned but the lateral guns v 
peci ht-fighting equipment was inatalled 
he J sul standard. Lufts 


THE DORNIER Do 217K. 


| FF 


ver rear gu: 


were n 


id four 


ot 


fitted. 


For some time 


affe night fighter 


is i further dovolopment o£ the E, tl 


distin 


g f thi ersion being n re-designed deeper and 
e. The Do 217K-1 was n bomber, but th 
I greater span (BO ft.— 24.4 1n.) was equipped 
1400 radio-corrected urmour-piereing bombs 
r att ired ship nother novelty in the K sub 
| ing of a battery of four fixed rearward-firin 
à ms in the tail-cone. Like the E and J sub-type 
H ith two BMW 801 two-row radial air-cooled 
THE DORNIER Do 217M. 
Do 217M-1 imilar to the K-1 excopt that DB 603 
| engin erc d in place of the air-cooled 


The Dornier Do 217J Night Fighter (two BMW 801 engines). 


tanks (35 Imp. gall veh 

The Dornier Do 217K-2 with wings of inereased span. UAE in dis d 
enthoring nirscrews with Schwarz 
typo deacing equipment 


BMW 801 units 


The M sub-type was tho latest bomber version 
of the Do 217 in service at the time of tho capitulation of Germany 


The Dornier Do 217K-1 Bomber (two BMW 801 radial engines). 


passe 
win 


FoskLAGE.—Al- metal 
xdi 


section accor 


tho wing cen tion, and 


built up of a number of form 
skin is riveted, ‘The contre 


lower half of tho f 
containing transvers 
bomb loads. 


Fins are fitted with fixe 


full length of the trailir 
matically changed when 
also be adjusted manually 


legs and a single wheel and i 


extremites of the centre-sect 


with rubbor and leather cove 
between the spars arranged in 


(175 Imp. gallons 


forward and upward around leading-edge 
just forward of front spar flange 
through apertures at the aileron hin, 


wr the crew 


and rear 


Inge formi 
bracing frames 


slots, 


on the inside of the fins. Rudders have v 
«| mostly for mass-balancir 


landing flap 


Lanpinc Gean—Rotractable type 


engines. Oil radiators in top cowling, Five fuel tanks p 
and two oil tank 
following order 


inboard of engines 


tank (230 Imp. gallons), two inner wing tanks 
wch), two oil tanks 


Imp. gallons each) and two outer 


wd of engines 
of oil 
released in tank 
fully 
slinger-ring 


AccowMoDATION.—Crow of four housed in cabin 
Pilot on port side with specta 
horizontally into dashboard on rack 


ator contro! 


and escapes into 
at mosphere 


nose 
al with 
Main structure 
s und stringers to which the stressed 
f the fuselug 
to within a few feet of the tail divided in a horizontal plane, the 

ll and the remainder 
upport the we 


are 


the 


Ttt, Unrt.—Cantilever monoplane type with twin fins and rudders. 
Tail-plano and fins each have two spars and the entire unit 
including the movable surfaces, a metal skin 

3 of the slats being 

ry narrow horn balances, 

extending 
is anto- 


can 


es two oleo 
trically retracted rearwards into 
the engine nacolle Electrically-operated retractable tail-whi 
Powerin PraxT.—Two Daimler-Benz DB 603 A twe 
Veo liquid-cooled engines on wolded steel-tube. mountings at t 


c-cylinder inverted 


in the wings 
section 


(4 


wing 
le-typo control column which slides 
id pinion for e 


Tyrk.—Twin-engined. Heavy Bomber. Homb-aimer in nose or seated ‘ator 

Wixos.—Shoulder-wing enntiloyee monoplane. Structure. in three behind pilot. Rear gunner aft. Cabin heating by exhaust-pipe 
sections, the centre-section which incorporates n portion of the muffs, Hot-air sprays from cabin heating system are fitted to 
fuselage, and tho two outer sections with semi-ciroulur wing-tips pilot's wingscreen and to all transpar 
Pwo-spar wing structure, AN but a few for rihs are girdor is fully armour-platec. and there is armour plato to the sides of 
trusses, solid plato ribs being used at points of stress only. Smooth tho gun-turrot, Armoured recess for dinghy 
Outer stress-benring skin riveted to spars nnd former ribs. Slotted — Anmament.—One twin MG 81 (1,000 rou [ET 
wilerons on outer sections, — Electrieally-opernted split flap. (500 rounds) in dorsal turret 131 (1,000 rounds) in lower 
Maximum flap angles 65 Ailerons and flaps are linked so that rear position, and two MG 81 (760 rounds per gun) in lateral positions 
the ailerons droop when the flaps aro lowered. Leading-edgo of Bown INSTALLATION.— Main bomb cell 14 ft 5 ft 
uter wing-sectionx ja donbled.slan and intervening «pace 8 in. extension at after end torpedo. 
fed with hot air from engines through Ingged pipes in leading-edge Stowage space for a maximum load of be 
Air entera at bottom of the sandwich between each nose rib and made up of various combinations of bombs, n 


The Dornier Do 217M Bomber (two Daimler Benz DB 603 engines), 


lol 


ALL THE WORLD'S AEROPLANES 


or two mines 
r 


lb. homb 
Electrical fusing 
divo-bombing, mine-laying or torpedo 

nnd gyro-angling controls provided 
Heating for bomb compartment when 


Provision also made for fitting two ^ 

eks under wings, one outboard of each engine 

ystem for level bombing, 
dropping. Depth-sotting 
for torpedo dropping 
torpedo is carried 

DiwrNstoNs.—Span. 62 ft 
Gross wing aroa 010 sq. ft 
(48,5 sq. m.) 

Wrranr LOADED.—35,000 Ibs. (15,890 kg.). 

PrRronMANCE,—Maximum speed nt sea lovel 200 m.p.h. (404 km.h.), 
Maximum speed at 22,000 ft. (6,710 m.) 330 m.p.h. (528 km.h.) 
Servico ceiling (fully londed) 24,000 ft. (7,320 m.), Service ceiling 
(light) 27,000 ft. (8,235 m.) maximum fuel 2,400 miles 
(3,840 km.) 


5 in. (19 m.), I 


(56.0 sq. m.) 


ngth 56 ft, 6 in. ( 
Not wing area 5: 


Rang» with 
THE DORNIER Do 217N. 

The Do 217N was the night fighter version of the M and was 

fitted with two Daimler-Benz DB 003 liquid-cooled engines, 

The nose was modified and the heavy armament installed conld 


include two or four fixed upward-firing guns. 


THE DORNIER Do 317. 

The Do 317 was a projected twin-engined bomber which 
followed the general lines of the Do 217. Two versions were 
foreseen, one with two DB 603 engines, conventional armament 
arrangements in the crew compartment in the nose of the fuselage 
and a span of 67 ft. S in. (20.64 m.), Tho other version was to 
have two DB 610 units (each composed of two DB 605 engines 
coupled together), pressure cabin, remote-control turrets amid 
ships and in the tail and a span of 85 ft, 3 in, (26 m.) permitting 
the carrying of a bigger bomb load 

The Do 317 embodied the characteristic bulbous nose of the 
Do equal taper wings with rounded tips and a twin-ruddered 
tail-unit. Tho twin fins and rudders were of an unusual trian- 
gular shape with rounded corners, the bottom of the fin and 
trailing-edge of the rudder being at right angles to each other 
Di Span 67 ft. 8 in. (20 64 m.) or 85 ft, 3 in. (20 m.), Length 
(16.8 m.), Height 17 ft, 10 in. (5.45 m.) 


NSIONS 


ft. Lin 


THE DORNIER Do 335A "PFIEL" (ARROW). 

The unusual tandem-engine lay-out employed in the Do 335 
was first patented by Dr. Claude Dornier in 1 when ease of 
production and interchangeability were claimed as particular 
virtues of the design, but it was not until the end of 1942 that 
permission to build the prototypo was given, Although available 
in small numbers towards the end of the war, the Do 335 was 
not encountered in operations. 

There was a project for installing a turbo-jet unit in place 
of the rear engine 

There were two distinet versions of the Do 335A, a single-seat 
Day Fighter and Fighter Bomber and n two-seat Night Fighter 
These were designated as follow 

Do 335A-O and A-1. Single-seat Day Fighter and Fighter 
Bomber. Armament: three MK 103, two in the wings and 
one firing through the airscrew hub, and two synehronised MG 
151/20 in the top cowling. Fighter-Bomber could carry 1,100 Ibs 
(500 kg.). of bombs. 


Do 335A-6, Two-seat Night Fighter. Second cockpit for 
radio and radar operator immediately behind pilot and slightly 
above to give forward vision. Armament: two MG 161/20 


(200 rounds per gun) in top cowling and one MK 103 (70 rounds) 


firing through the airscrew boss. Radar aerials outboard on 


both wings. 


Tyre.—Twin-engined Day Fighter, Fighter-Bomber or Night Fighter 
Wixcs.—Low-wing cantilever monoplane. Trapezoidal plan form 
with 13° sweep-back on leading-edge and blunt wing-tips. Wings 


round a 
ailerons 


are detachable. All-metal strossed-skin strueture built 
single box spar, Variable camber flaps inboard of the 
De-iring on leading-edgo. Stowage for master compass, hydraulic 
tanks, oxygen bottles and inner and outer fuel tanks in wings. 

Fvserack.— All-metal monocoque structure 

Ta Unir.—Cruciform type with cantilever tailplane and upper and 
lower fins and rudders. All-metal stressed-skin construction except 
that leading-edges of fins are of wood and house radio serials 
De-icing on tailplane leading-edges. Rudders and elevators aro 
both aerodynamically and mass-balan 

LANDING GEAR,—Retractable tricycle type. 
inwardly into the underside of th 
backwards and turns through 45 
pilot's seat. Hydraulic retraction 

Power Prav.— Two Daimler-Benz DB 603 E twelve-cylinder inverted 
Veo liquid-cooled engines, one in the nose driving a tractor air 
screw and the other in the fuselage amidships and driving n pushe 


Main wheels are raised 
wings, Nose wheel retracts 
to he at this angle under the 


propeller through a long hollow shaft supported by three thrust 
races. On some versions the front airscrew is of the reversible 
pitch type. Annular nose radiator for the front engine and ventral 
scoop radiator for the rear engine, Fuel tanks in A-O and A-1 
entirely in wings and have a total capacity of 407 Imp. gallons 


FIESELER. 
GERHARD FIESELER WERKE G.m.b.H. 
Works AND Hran Orrice: KASSEL. 


Chairman 
Vice-Chairman 


Gerhard Fieseler 
Prof, Dr. Ing. K. G. F. 
Commercial Director : Dr. Goebel 
"Technical Director : Dr. Ing. Banzhaf. 
Founded in 1930 by Herr Gerhard Fieseler, a famous German 
acrobatic pilot 
The first type produced was the Fieseler Fi 2 Tiger, of 
which the first was built for Herr Fieseler's own aerobatic 
performances. Later types were the Fieseler Fi 5R, a light two 
seat monoplane with trailing-edge flaps and cantilever under. 
carriage, and the Fieseler Fi 97, a four-seat cabin monoplane 
fitted with slots and flap gear. 


Thalau 


The Fi 156, a fully slotted and flapped monoplane which was 
developed before the war, was used throughout the war ns a 
staff transport, for short-range reconnaissance and army co. 
operation duties and as an ambulance. [t was in production 
by Morane during the occupation of France 

The Fieselor company was responsible for the design of the 
Vi 103, the prototype of the FZG 70 Flying-bomb 

The Fieseler plant 


at Bettenhausen and Waldau, in the Kassel 


The Dornier Do 335A Tandem-engined Fighter. 


Fuel tanks in A-6 are in wings and in fuselage between two cockpit 
and have a total capacity of 510 Imp. gallons. M 50 tanks (33 Imp. 
gallons) in. wings 

ACCOMMODATION.—Ll'ilot'à. cockpit leading-edge of wing. In 
two-seat version, the second cockpit is behind the pilot and slightly 
wbove to give Cockpit canopy jettisonable and 
pilot-ejecting sc Bullet proof windsereen and armour 
protection 


over 


forward vision 
tis fitted 


ARMAMENT Day fighter: three MK 103 tw I 1 [ 
Fighter: two MG 151/20 in the top cowling and rm 
firing through the nirsere haft 

Dime Span 45 ft. 4 in. (13.8 m.), Length 45 ft. 6 in. (13.87 
Height. 16 ft. 34 in. (5 m.), Wir 414 sq. ft. (38 

Wiiowr Loaven (A-0 and A-1)—21,160 Ib». (0,010 

Werour Loapen (A-0 22,230 Ibs. (10,000 kg 

PERFORMANCE (A-0 and A-1)—Maximut rgeney speed 47 
(763 km.h.) at 21,000 ft. (6,400 n ‘ 
continuous power 428 m.p.h. (685 krr 7 


Economical cruising spe 2 I 
(472 km.h.), Landing s Rang 
enduranco nt maximum continuous 1,390 k 
or 2 hours, Range and endurance nt economical cr 

1,280 miles (2,050 km.) or 2 he 26 mir à 
weight. 37,400 ft. (11410 m.), Normal landing run is (i 
iy), Lending run with roversible-piteh aireerew in n H4 yo 
(470 m.) 


PERFORMAN Maxinuint omer peed 40 h 
kinh.) nt 17.7 (5.500 1n.), Cruising spoed ot matimum 
tinuous pow mph, (606 km.h.) ut 23.300 ft. (7.110. n 
Economical cruising spoed ut 19,680 tt. (0,000 ph. (i 
kin.h.), Landing speed. 112 m.p. h. (170 km.h 1 
nnee at maximum continous power 886 1 E 
hour min., Range nnd endurance nt economical erasing pow 
1,290 miles (2,005 km.) or 4 hours 40 mins., Service ceiling at me 


(10,100 ni.), La 
eriible-pitchi ai 


weight 33,400 ft 
Landing run with rev 


THE DORNIER Do 335B 

X development of the A Ser . the Do 335K w 
specifienlly for use as a Heavy Fighter and Night 
following were the principal variants in this series 


vas equippe 
hter, Th 


Do 335B-2. Two Daimler-Benz DB 603 E engine Heay 
Fighter, 
Do 335B-3. Same as the B-2 but fitted with two DB no 


LA engines with two-st 


Do 335B-4. To use elliciently the  high-altitui, 
characteristics of the DB 603 LA engine wings of increased ure 
were fitted on the B-4 sub-types 


chargers. 


Do 335B-6. There wero two versions of the B-6 Nigh 
Fighter with different wing area Both fitted with DB 60: 
E engines. 

Do 335B-7. High-nltitude Night Fighter with two DI 


603 LA engines, Bears the same relationhip to the B-6 as th 
B-3 bears to the B-2 
Do 335B-8. High-altitude Night Fighter with 
wing area as on the B-4 in the Heavy Fighter series, 
THE DORNIER Do 435. 
The Do 435 was a projected development of the Do 335 with 
a roomier fuselage and more powerful engines. 


THE DORNIER Do 635. 

The Do 635 was a projected twin version of the Do 5, using 
two standard fuselage and standard port and starboard outer 
wing sections, the two fuselages being joined by a new centre 
section, The power-plant was to consist of four DB 603 
See 8.6; 


increased 


driving two tractor and two pusher propellers 5 under 


JUNKERS.” 


The Dornier Do 335A Tandem-engined Day and Night Fighter. 


area, were both engaged in the production of the Focke-Wulf 


Fw 190 


THE FIESELER Fi 1560 ''STORCH.'" 


The Fi 156 was developed specifically for slow-speed flight 
and for take-off from and landing in restricted spu It was 
used throughout the war on various military duties, the Fi 
156C-1 serving as n Staff transport and the Fi 156C-2 as a short 
range reconnaissance aeroplane: 
for general purposes. 

During the oceupation of France, the Fi 156 was built by the 
Morane-Saulnier company at its Puteaux factory 
Tyre tications, Army Co-operation, Short-range 

Reconnaissance or Ambulance monoplane 
Winos.—High-wing braced monoplane, Rectangular outer wings 

hinged to the upper fuselage longerons and braced to the lower 

longerons by stecl-tube Veo struts, T'wo-spar wooden construction 

Fixed lyht-motal slot along entire leading-edge. Entire trailing. 


Other sub-types were used 


Three-seat Comin 


edge hinged, outer portions acting as statically-balanced and 
slotted ailerons and inor portions as slotted cumber-changing 
flaps 

FusELAGE.—Hootangular welded steol-tubo fuselage, covered with 
fabric. 


‘Tart Uxir.— Braced monoplane type. Fin built integral with fuselage 
Adjustable tail-plane. Balanced rudder and el Fixe 
dependent slat below hinge-line of elevators. Tail surfaces have 
wooden framework with fabric covering 

LaNpiNG GkAm.—Split type. Consists of two compression 
incorporating long-stroke stecl-spring oil-damped shock-absorbers, 
the upper ends attached to the apicea of two pyramids on the 
sides of the fuselage, with tho lower ends hinged to the centre-line 
of the underside of the fuselage by steel-tube Vees, Low-pressure 
wheels with hydraulic brakes. Tail-skid has stecl-spring oil 
damped shock-absorber 


Power PraNT.—One 240 h.p. Argus AslO ( eight-cylinder inver 
Veo air-cooled engine on welded steel-tubo mounting 
tanks (32 Imp. gallons) in wing-roots. An additio 
tank may bo carried in the fuselage instead of two pa 

Accommopation.—Enclosed cabin, seating pilot and one or tw? 
passengers in tandem. Entire sides and roof of cabin glare 
Side windows are built out with lower panels sloping in acutely 
to give good downward vision. Door on starboard Provis 
for wireless, camera, and night-tlying equipment 


vators. 


side 


ARMAMEN 
the rear 
DIMENSIONS. 


—Single machine-gun mounted on top of the fuselace ^ 
of tho cabin, 
Span 46 (t. 9 in 


(14,23 m.) Width folded I 


eee ee 


162 


ft. Gin, (9.9 m.), Height 10 ft, (3.05 m.), Wing 
sq. m.) 
2,050 lbs 


(4.75 m.), Length 
area 218.7 aq. ft. (2 
Wriants. — Weight. empty 
Ibs, (1,336 kg.) 
TywronMANcE.— Maximum apeed at sea level 109 m.p.h. (175 km.h), 
Cruis i 00.80 m.p.h. (96-128 km.h.), Landing speed $ 
mph. (51 km.h,) Clinib to 3,000 ft, (815 m.) 4 mins vi 
16,700 ft. (5,090 m.), Maximum range at sea level (crew of three} 
240 miles (385 km.) at 60 m.p.h. (96 km.h.), Maximum range at 
fuel) 630 miles (1,010 Km.) at 


(930 kg), 


Weight loaded 2, 


a level (ere of one and. 77 gals 


80 m.p.h. (96 km.h.) 


THE FIESELER Fi 256. 

The Fi 256 was basically an enlarged version of the Fi 156. 

It was under development during the occupation of France 

by the Fieseler-controlled Morane-Saulnier company. It was 

intended to carry five passengers and was really a civil project. 
Development was abandoned 


THE FIESELER Fi 333. 


The Fi 333 was a project for a twin-engined general purposes 
monoplane of novel design. The actual airframe was con 
ventional but a very high fixed landing-gear permitted the 


attachment. of cabin structure beneath the fuselage to enable 

the aircraft to be used as a troop-transport, ambulance, freight 

carrier, etc, It was to be fitted with two BMW 323 D radial 

air-cooled engines. 

Dinesstoxs.— Span 08 ft 
Height 19 ft. (5.8 m.) 


5 in. (30 m.), Length 72 ft. 2 in. (22 m.), 


FLETTNER. 


The Flettner concern was the second of the two finis engaged 
during the war in helicopter development 

The Flettner F] 282 was a small observation helivopter powered 
by a 150 hp. Siemens Sh 14 radial engine. It had two rotor 


which were mounted with axes close together and turning in 


FOCKE-ACHGELIS. 

FOCKE-ACHGELIS & CO., G.m.b.H. 

Heap OFFICE AND Works : HoYKENKAMP BEL DELMENHORST, 
OLDENBURG 

This Company took over, prior to the War, the development 
of the Focke Fw 61 experimental helicopter which was invented 
by Profe r H. Focke, of the Focke-Wulf Flugzeugbau Gan.b,H 
The Fw 61 had a normal aeroplane fuselage with a 160 h.p. 
Bramo Sh 14A engine in the nose, On either side of the fuselage 
two inclined steel-tube pylons, at the 
bladed rotors. 


forward were apices of 


which were two three 


These rotors had a diameter of approximately 7 m. (23 ft 
and a total disc area of 77 sq. m. (828.5 sq. ft.), equal to a 
loading of 14 kg./sq. m. (2.87 Ibs./sq. ft.) The rotors, which 


FOCKE-WULF. 
FOCKE-WULF FLUGZEUGBAU G.m.b.H. 
BREMEN, AND JOHANNISTHAL, N 


Works: FLUGHAFEN, 
BERLI 


BERLIN OFFICE 


BerLIN, W 


TIRPITZÜFER 86-90, 
Commercial Director : Dr. Naumann 
Technical Director : Prof. Dipl. Ing. K. Tank 
This firm was founded at the beginning of January, 1924, 

with a capital of R.M.200,000. 

In September, 1931, the Albatros-Flugzeugwerke G.m.b.H 
of Berlin was amalgamated with the Company, whose capital 
was then raised to R.M 100. In July, 1937, the Company 
was converted into a G.m.b.H. and in 1938 the capital wus 
raised to R.M.2,500,000 

The most widely-produced product of the Company was the 
Fw 190 single-seat fighter. The first radial-engined and most 
heavily-armed single-seat fighter to be adopted by the German 
Air Force, it was the subject of continuous development up to 
the time of the capitulation. New types almost ready for 
operational service at that time were the Ta 152, a development 
of the “long-nosed” Fw 190, and the Ta 154 a twin-engined 
ill-«ood Day and Night Fighter. These two aircraft, together 

ith several other experimental types described hereafter, carry 
from the first two letters of the chief 


the new designation “Ta 
designer's name 
The following are some of the principle plants engaged in the 


production of Focke-Wulf fighter aircraft during 1944-45 


Fw 190. 
Assembly plants :—Oxschersleben (Ago), Kassel-Waldau 
Fieseler) Tutow/Mecklenburg Marienburg (Focke-Wulf) 
dnin-Rahmel, Sorau/Silesia, Cottbus, Halberstadt, Neubrand 
nburg, Schwerin, Wismer, Einswarden, Eschwoge 
Components plants +— Kusscl-Bettenhausen (Fieseler), Warne 
nünde, Anklam (Focke-Wulf), x nan (Focke-Wulf), Kresinski, 
Sorau/Silesia, Wismar, Lübeck, Bremen-Hernlingen, Bret 
lastedt Bremen-Neuenland (Focke-Wulf), Oranienburg 
go! (Hemh Oranienburg-Harmanndorf — (Heinkc 
Ruther Send 
Ta 154 
Assembly plants Hanover-Langenhagen, Erfurt-Nord und 
Darii German occupation of France, the Fw 180 wa 
iufaetured. in. various. plants of the Société Nationale d 
truetions Aeronaut s de Sud-Orest which were controlled 
Focke-Wull 
THE FOCKE-WULF Ta 152A. 
When the so-called 5 Fw 190” (see Focke-Wulf Fw 
190D) had , ful, Professor Kurt Tank 
gnated th Structurally there was 
lifference between the A and its predecessor. The 
re of slightly larger area and differed in plan form, 


GERMANY 


The Fieseler Fi 156C ‘‘Storch’? Three-seat Communications Monoplane (240 h.p. Argus As 410C engine.). 


opposite directions. One or two passengers could be carried in 


uldition to the pilor, ‘The maximum speed of the FI 282 was 
thout 100 mph. and the veiling 13.000 ft. ‘Phe petrol. con 
sumptien was only about 3.3 gallons an hous 


Vi anprov ed version of the PL 282 and known as the FT 339 


turned in opposite directions, had double-articulated blades, the 
tangential oscillations of which were limited by elastic 
Their angle of attack varied with the speed of rotation 


The Focke-Achgelis concern was one of two firms which were 
concerned with helicopter development during the war. The 
Focke-Achgelis Fa 223, which was first flown in 1940, was a 
development of the Fw 61. It had two large non-overlapping 
rotors driven through reduction gearing by à Bruno BMW 323 
engine developing about 1,000 h.p. The allup weight was 
8,400 Ibs, (3,000 kr). a useful load of 1,760 Ibs, (800 
kg.) 

A more 
the Fa 284 


tension 


including 


Mnbitious project which was never completed was 
This craft was fitted with two BMW 801 engines 


from those of the Fw 190, the nose of the aireraft was cleaned up 
to give a smoother fuselage top-line and hydraulic instead of 
electrical operation was used for Janding-gear and flap 

The first sub-typo of tho Ta had a Jumo 21 
It did not go into production 


THE FOOKE-WULF Ta 152B. 
After the Ta 152A had beon abandoned, the B sub-type 
appeared but wns not produced in any quantity. With the 
two-stage supercharged Jumo 213 E engine this version had a 


maximum speed of 428 m.p.h, (685 km,h.) at 30,800 ft. (11,225 
m.) 


A engine. 


THE FOCKE-WULF Ta 1520. 


The Ta 152€ was tho first series production and operational 
sub-type of this design, With a Daimler-Benz DB 603 L engine 
this version was classed as a medium-altitude fighter A modi- 


fication was mude to the wing structure to carry oxtra fuel 
tanks, thus raising the internal fuel capacity to 231 Imp. gallons 
Using the MW 50 power-boost, the Ta 152C attained a maximum 
speed of 407 m.p.h. (747 km.h.) at 35,000 ft. (10,680 m.). 


The Focke-Wulf 


Ta 152C Medium-altitude 


was under development it the time of the German capitulation 
and was to incorporate the results of experience with the earlier 
model 
and the all-up weight was to have been about 33,000 Ibs. (15,000 
kg.) 

Another development of the Focke-Mehgelis company was 
the Fa 330 man-lifting rotor kite. This was specially developed 
for use by U-boats as an observation post. A free-turning 


three-blade 
a simple fr 
seut. € 


rotor was mounted on a vertical pylon attached to 
vork on 


aft on 


vhich there was an unprotected observer's 
a tubular hoom was a rudder and u hori 
zontal stabilising surface. The observer had controls for oper 


arried 


iting the rudder and for tilting the rotor head. The kite was 
connected to the U-boat by cable and winch and untained 
height when towed by a surfaced submarine. The observer 


could communicate with the U-boat by telephone 


THE FOCKE-WULF Ta 152E. 


V conversion of the € sub-type for reconnutissance duties wa 


fitted with a Jumo 213 E engine and designated Ta 15 The 
152E-1 was due to go into production in March, 1945, Using 
MW 50 injection this version could reach a speed of 463 m.p.h 


(Fal Km.hi.) at 31.000 ft. (0.450 m. 


THE FOCKE-WULF Ta 152H. 


The Ta 132H wa high-altituid 
with extended span wings. a Jumo 213 E 


econnnissance v 


engine and pre 
cabin 
The As ft 


construction with the 


wings, of 


6 in, (14.5 m.) spim, wer 
main spar extending outwards each side 
from a point just outboard of the nmin landing-genr attachment 
and with the rear spar extending over the whole span, Tho 
necessary structural rigidity was obtained by close-set ribs and 
numerous lateral stringers reinforcing the stressed skin 

High performance at all altitudes was ensured by carrying 
18.6 Imp. gallons of GM 1 as well as 15.4 gallons of MW 50. 


of unt 


Fighter (Daimler-Benz DB603L engine), 
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of power-boosting chemicals, 
tanks 
d of 


In addition to these quantities 
2160 Imp. gallons of fuel were carried in wing and fuseln; 
Vt 30,000. ft, (9, 150 m.) the Ta 152H. had a maximu 


13 mph. (144. kmh.) using MW 30 injeetion, A speed. of 
472 mph, (755 km.h.) was possible at 41,000 ft. (13,500. m.) 
using GM 1 
THE FOCKE-WULF Ta 154A 
(Por illustmtion lend: priyca). 

Phe Ta 154 was designed to meet a specification for a night 
fighter and badeweather day fighter with a high maximum 
peed and a duration of 27 hours. Rapi development and 


quantity. production was emphasised, together with extensive 
sc of materials not in short supply : particularly wood, as by 


the use of the wood-working industry production could be 


hastened. This aircraft was first publicised over the German 
radio as the Tenton counterpart of the British Mosquito. 

The first experimental prototype was produced in June, 
1943. ‘The sub-types of this aeroplane are the A-d and A-G} 
two-seat Day Fighters; the A-2 single-seat Day Fighter; and 
the A-4 two-seat Night Fighter 
Tyre Single or two-seat Day or. Night-Pighte 
Wings.—Shoulder-wing cantilever monoplane, Single-pieve wing of 

wood construction attached. to the fuselage by four. bolt 

Stra louding-ed Swept forward. trailingedge carries the 

Vilerons amit variable-eamber and slotted fh The nacelle 

lich project bevond the traiing-edge are of durahunin, and 


i lattice bulkhead, located behind the fireproof bulkhead and braced 
to the rear spar by Vee struts, supports the engine amd fanding-gene 
unit 
Fusntace, ~Allwood oval tructure in ono piece from. the 
front bulkhead ty the axis of rotation of the rudder, Fin is integral 
with the Caselag 
Pans Usir- Cantilever monopline type. One-pivee — single.spu 
tuulplane Light metal construction. Metal-fran ind fabri 
vered elevators. are mterchangenblo nnd are mwahalanced 
Horn-halanced. rudder of sinilar constriction and carries n 
rvo tab wh wa trimmer "Pailpline is adjustable 
light round station of the elevator 
I Gran table tricycle type. MI wheels retrace 
yrds, the nose wheel turning. through 807 to tie flat im the 
fuselage. Hydraulic: retraction 
l'uwkn Two dnkers Jum N or 201K twelve-eylinder 
inverte led engine uidorslung nacelle Annular 
hose r fuel tanks in fuselage aft of the crow nec 
inodation, Total fuel capacity 330 Imp. gallons. Oil tank (25.5 
Imp. gallons) in each engine nacelle 
M wopvrtoN.— Enelosed and armoured cockpit in front of leadin 


wings. In Owo-seat vorston the radio operator sits behi 
pilot facing forward. Entrance to cabin as through tho jettis 
ble canopy. Cabin protected in front. by 12 m/m, armour 
g cenrried. on a bulkhead and small side pieces of 8 mim 


armour plating. The windsereen i of 50 m/m. bullet-proof glas 
with 30 m/m. side panels 

AMAMENT.—Two 30 m/m. MK 108 (110 rounds por 
20 m/m. MG 151/20 (200 rounds per gun) in tho fuselage sides below 
the leading-e of the wings and firing forward. — Alternative 
armament may consist of four 30 m/m. MK 108 or four 20 m/m 


MG 151/20 cannon. Ammunition boxes for the upper guns in 


gun) and two 


the leading-edge of the wings between the fuselage and nacelles, 
ond those for the lower guns are in the fuselage. In addition to 
the forward-firing guns, two 30 m/m. MG 108 fixed guns firing 
forward and obliquely-upward may be installed in tho fuseln 


of the night-fighter 
DiwEsstoss.—Span 52 ft. 0 in. (16 m.), Length 41 ft 

Height 12 ft. in. (3.6 m.), Wing area 349 sq. ft 
Wiacirs.— Weight loaded (A-1) 18,600 Ibs. (8,445 kg.) 
A-2 with GM 1 installation) 19,480 Ibs. (8,845 kg.) 
PenroRMANCE (Ta 154A-L with two Jumo 211 N ong 


3 in. (12.6 m.) 
(32.4 sq.m.) 
Woight loaded 


nes).—Maximum 


speed 282 m.p.h. (611 km.h.) at 19,000 ft. (5.795 m.), Climb to 
26,240 ft. (8,000 m.) 16 mins., Service ceiling 31,200 ft. (9, ) m.). 
Range at 23,000 fr. (7.020 m.) 890 miles (1,425 km.), Maximum 
range at 23,000 ft. (7,020 m.) with two 66-gallon drop tanks 1,193 


niles (1,912 km.) 
Penrormance (Ta 1544-1 with two Jumo 211 R ongimes).—Maximum 
»eed 394 m.p-h. (630 kinh.) at 26,240 ft. (8,000 m.), Climb to 40 
8,000 m.) 14 Service ceiling 35 ft. (10,920 m.) 
Maxi 


5 min 


Normal range at 23,000 ft, (7,020 m.) 855 miles (1,370 km.) 
inum range at 23,000 ft. (7,020 m.) with two 66-gallon drop tanks 
1.160 mules (LRAOU kun.) 
1 Ta 154N2)1.— Maximi speed (with GM 1) 388 mph 
wt ASN fr (10.000 in 


THE FOCKE WULF Ta 1540. 
The outstanding differences between the A and € 


sub-types 


of the Ta 154 were, in the latter, the installation of two Jumo 
213 A engines, a metal nose and, in the night fighter version, 
two MK 108 guns in the rear of the fuselage firing forwar 


and obliquely upwards at an angle of approximately 70 degrees 
In the day-fighter versions the upward-firing guns were omitted 
but mountings were provided in the sides of the fuselage for 
six MK 108 gun an alternative installation to the two MK 
103 and two MK 151 cannon. 

\ noticeable modification w the introduction of u 
type thus altering the otherwise flat 


fuselage 
cockpit canopy 


bubble 


The Focke-Wulf Fw 190A-4 Single-seat Fighter-Bomber (BMW 801D engine). 


top to the fuselage of the Ta 154A The Ta 154C-1 night fighter 

ulso had n pilot-ejecting seat, Two wing fuel tanks, each with 

a capacity of 48 Imp. gallons, were fitted 

PERFORMANCE (Tu 0354C«3),—Mnxinum speed (with GM 1) 428 mph 
(683 km.h.) 800 ft. (10,000 m.) 


THE FOCKE-WULF Ta 183 

The "Ti 183 was the ist single-seat fighter project of Professor 

Kurt Tank. At the time of the capitulation it in nn advanced 

stage of development and was to have mall 
quantities to the Luftwaffe during 1945 

It wai fighter with the jet unit 


been delivered in 


u single jet mounted im the 


rear fuselage, the air intake duct passing beneath the pilot's 
cockpit. A Jumo 004 turbojet would have been installed at 
the outset although tho aircraft was designed for the 
Heinkel-Hirth He S Oll unit. In one version an auxiliary 


liquid-rocket unit was to be fitted in the rear of the fuselage 
above the jet tuil-pipe for take-off and rapid climb. 

One type of wing for the Ta 183 was of wood, the fuel being 
carried in liquid-tight compartments formed by the actual 
The wing was very sharply swept-back and was of 
single-spar construction. The metal fuselage was made in sub- 
assemblies for caso of production, ‘The tall narrow-chord fin 
and rudder were sharply swept-back with a Vee-shaped tailplane 
mounted at the top of the fin 

A maximum speed of 590 m.p.h. (044 km.h.) and an endurance 
of 3 hours was expected from this aeroplane 


THE FOCKE-WULF Fw 189A. 

The Fw 180 was designed and first flown in 1939 and was 
initially used for Army work, Subsequently 
its use was restricted to less active duties, such as evacuation 
of wounded, radio training and communications. 

The A-1, A-2 und A-3 were common sub-types which differed 


structure 


Co-operation 


only in small details 

D'vrt.— Twin-engined. short-range Rec 
used as on Ambulance or Communication 

Wixas.—Low-wing cantilover monoplane, Rectangular centre-section 
botween tuil-booms and supporting the nacelle on the 
ventro-line. Tapering outer wings outside Ml-metal 


onmussance monoplane. Also 


veroplime 


crow 
tail-booms 


The Focke-Wulf Ta 154A Twin-engined Day and Night Fighter 


The Focke-Wulf Fw 189A Reconnaissance Monoplane. 


structure with stressed-skin covering. Centre-section has three 
spars, the main and rear spars passing through the nacelle, which 
is rigidly attached to the centre-section. Tho undersurface betwee 


the main and rear auxiliary spars has detachable 
Outer sections also have three spars and have 
and trailing-ed; ections. They nre atta 
by bolts nlong the wing contour between the main and front spar 
as well as at the main spar. Electrically-operated fabric 
split trailing-edge flaps between ailerons and tail-booms and ac 
entiro centre-section. 

NACELLE.—All-metal structure 
panels riveted to centre 

Tart-Booms.—Two interchangeable oval all-metal booms are at 
at the front to extensions of tho engine nacelles and nt the 
the fin nbly by circumferential bolts 

Tar Unir.—Two fins of str skin con ds of booms 
support them the all-metal tail-plane.  Rudders and 
elevators have metal and fabric ec Staticali 

rodynamically-balanced rudders and c Electrically 
controlled trimming tabs 

Lanpina Grar.—Retractablo type. 
into engine nacelles and apertun 

retracted, Tail-whe 


nspection par 
achable leadir 


1 to centre-secti 


xtensively provided with transparent 
ection 


ruction at e 


between 


frames vering 


ators. 


Main wheels are rais 
closed by hing 
retracted 


1 backward 
1 doc 


s wh 


wheels are erally into well 
in underside of tailplane. Hydraulic retraction, but tail-wheel 
own weight with stance from rut 


lowers under its 
hinges.” 
Power Prant.—Two 450 h.p. Argus As 4104-1 twelve-cylinder inverted 
Vee air-cooled engines. Two-bladed Argus automatio 
Two fuel tanks, one in the rear of each eng 


pitch nirserews 
nacelle 

Accommopation.—N 
accommodated 

DiwENSIONS.—Span 60 ft. 5 in 


ormal crow of three, but up to 


(18.4 m.), Length 39 ft. 4 in. (12 


Wing area 409,7 sq. ft, (38 sq. m.) 

Wiironrs.—Weight empty with equipment lbs. (2,690 k 
Weight loaded 7,500 lbs. (3,410 Kg.) Maximum take-off w 
8,700 Ibs. (3,950 kg.) 


PERFORMANCE.—Maximum speed. 315 mph, (344 kmh) at $ 


164 


The Focke-Wulf Fw 190A-5 Single-seat Fighter (BMW 801D engine). 


ng speed 198 m p.h. (317 km.h.) at 
8,000 ft. (2,440 m.), Climb to 13,120 ft. (4,000 ) 8.3 mins., Service 
oiling 50 ft, (8,400 m.), Range 430 miles (690 km.) 
THE FOCKE-WULF Fw 190A. 

The first version of the Fw 190 was fitted with a BMW 139 
fourteen-cylinder radial air-cooled engine and flew in 1938. 
The original engine was then replaced by the BMW 801, which 
was some 200 Ibs. (91 kg.) heavier, and several modifications 
were incorporated in the airfra At that time the Reichs 
luftministerium could not be convinced that a successful single- 
seat fighter could have an air-cooled radial engine and it was 
intended ultimately to fit a liquid-cooled in-line power-unit 
An Fw 190 with a DB 603 engine flew in 1941 and eventually 
the "long-nosed" 190 with a Jumo 213 engine went into service 
as the Fw 190D in 1943 

In the meantime, the Fw 190 with the BMW 801 engine became 
The first intact specimen was landed in 

1942 
nsively until the 

development to 

was 


(2,440 m.), Maximum erun 


operational in 1941 
Southern England by a German pilot in June 
The radial-engined Fw 190 was used ex 
npitulation and was the subject of continuou 
eet new operational requirements. The 
ed substantially by the fitting of power-boosting systems 


performance 
iere 


ind a heavier armament was mounted ns new and improved 


guns became available 

The following are the principal Fw 190A sub-types 

Fw 190A-1. BMW 801 C engine. Span 34 ft. (10.37 m.). 
Armament: four 7.0 m/m. MG 17 machine-guns, two in the 
fuselage top cowling and two in the wing roots, and, optionally, 
two 20 m/m. MG FF/M cannon in the wings outboard of the main 
oleo leg attachment One 550 Ib. (250 kg.) or 1,100 Ib. (500 kg.) 
bomb could be carried under the fuselage as an nlternative to à 
ettisonable tank 

Fw 190A-2. 


new landing-gear 


Wing span increased to 34 ft. 6 in. (10.5 m.) and 


linkage Two 20 mm, MG 151/20 cannon 


installed in wing roots in place of the rifle-calibre MG 17 guns 
Otherwise as for A-1 

Fw 190A-3. BMW 801 D engine. Otherwise same as for 
42 

Fw 190A-4. As A-3 but with supplementary fuel-injection 


modified fin and revised radio equipment, 
Fighter-bomber with racks for jettisonable 
bomb 


ystern, slightly 
Fw 190A-4'U8. 
tanks or 
load under fuselage 
Fw 190A-5, As A-4 but 


resulting in the engine being 


bombs under wings us well as provision for 


vith rec 
moved forward 


signed engi 
59 in. (1 


mounting 


2.5 m/m.) 


Fw 190A-5/U3. Fighter-bomber with wing and fuselage 
bomb-racks 

Fw 190A-6. Optional outer wing guns changed to MG 
151/20. Otherwise as A-5. 

Fw 190A-7. Further armument change in that the cowling 
ins changed to 13 m'm, MG V1. Remaining wing guns us 
for A-t 


Fw 190A-7 R2. Fitted with 30 m MG 10%, 
cach outer wing position instead of MG 151/2 

Fw 190A-8. BMW 501 D engine. Extra 25 gallon fuselugo 
tank Armament: two 13 m/m. MG 131 in top cowling, two 
20 m MG 151/20 in wing roots, and, 
IG 151/20 or 30 m/m. MK 108 in wings outboard of landing-gear 

Fw 190A-8 D NL As A-8 but with BMW 801 -2 with higher 


power rating 


Fw 190A-8 R1, Hasfour MG 


optionally, two 20 m/m 


151/20 cannon mounted in pairs, 


ne pair under each wing in a blister, in place of the single 

iter wing cannon 

Fw 190A-8 R3. Has two MK 103 cannon one under each 

wz. m place of the outer MIX 151/20 wing cannon 

Fw 190A-8 U1. Two-seat trainer 

Fw 190A-8 R11. “Dirty weather" fighter with special radio 
tomatie pilot 

Fw 190A-9 BMW sol engine Ariiiinent us for A 


Fw 190A-9 R11. BMW 80l ‘Dirty weather 


who and automatic pilot 


ter with special 
Fighter or Fighter-Bomber 

l tilever monoplane, Wing in one piece, the 

front timus and passing through the fuselage, to 
ich Lat three points, two en the upper flange and 
"T The renr spar is in two sections, tho roots being 

hed t0 t len of rli lure by normal pin-joimes Two 

m ructure with paced Hanged plate. former ribs 
i} LI Z i r vul n Jemetal skin Phe 
r " f Hanged plate which, inboard from the ailerons 
re Lo .swetion extrusions and — progressively 
luck form “L'-seetion enibera. Outboard of 
" have single integral flan, Tho front spar 

" attachment of the landing gear to the upper 


attachments to the fuselage is cranked inwards, the landing gear 
when retracted lying ahead of the front spar. The gun and 
landing gear bays have specially strengthened ribs, Metal-framed 
fabric-cov DNS. Rlectrically-o; | all-metal split 
trailing-edge flaps between ailerons and fuselage. 
FUSELAGE All-metal 


ructure built up of bulkheads, 
flanged formers, 'Z"-section stringers and a smooth stressed-skin 
covering. The front inverted "U"'-shaped bulkhead attaches to 
tho upper flange of the front spar, and on the front faco of bulkhead 
and spar are the five attachments for the engine-mounting, threo 
on the spar and two on the bulkhead. All other bulkheads and 
frames conform to the full cross-section of the fuselage. Extrome 
roar section is integral with the fin and is detachable from main 
structure, Large detachable panel in underside of fuselage extend 
ing from engine bay to rear of cockpit, for mstallation and removal 
of fuel tanks 


ponacoque 


Tau Usrr—Cantilever monoplane type. Fin integral with the 
rear fuselage, Electrically-operated adjustable single-spar tail 
plane. All-metal framework with metal-covered tail-plane and 


fin and fabrie-covered control surfaces. Fixed perforated trim 
tabs in rudder and elevators, Fin-rear fuselage assembly 
the electric tailplane incidence gear and spring for lowering tail 
wheel 

LaxpmNG Grar.—Rotractable type. Main cantilever oleo-legs aro 
hinged ahead of the front wing spar and retract inwardly, fairing 
plates on legs and wheels and on underaurface of the wings closing 
the apertures when the wheels are raised, Electrical retraction 
The tuil-wheel is also partly retractable by cable connected to star 
bonrd oleo leg. Tail-wheel has spring-centering and centre-lock 
the lutter operating when the control-column is pulled hard back 

PrawT.—One BMW 801 fourteen-eylinder radial 
nir-coolod geared and supercharged engine in low-drag cowling 
with induced fan cooling. The whole engine unit, complete with 
oil-coolers, is attached to the front bulkhead and spar face by five 
bolts, Protected fuel tanks beneath the cockpit floor. Oil tank 
(10 Imp. gallons) in fuselage, Revorae-flow oil-coolers in m d 
annular ring which forms the cowl leading-edge, VDM 
With electric pitoh change nid metal blades 

AccommopaTion.—Pilot's cockpit over trailing-edgo of wing with 
clear-view canopy and tail fairing, tho whole of which slides aft 
to give access to cockpit and may be jettisonod completo in an 
emergency. Pilot's seat ix armoured and is further backed by an 
armoured bulkhead and headrest, the latter forming part of the 
jettisonable cockpit canopy. Bullet-proof windsereon, Tho 
acral lead-in is in the roof of the canopy and to keep it taut 
throughout movement. of canopy the aerial is led aft and over a 
fixed jockey pulley inside the canopy beforo its final attachmont 
to the fi boneath tho lead-in. The aerial is ruptured by the 
explosive charge which jettisons the canopy. ‘The canopy cannot 
be opened in the air excopt to bo jott 


houses 


Power two-row 


AnMAMENT.—For details of armament sco descriptions of Fw 100A 
sub-types in introduction 

Dimensions —Span 34 ft. 6 in. (10.5 m.), Length 29 ft. (8.84 m 
Height. 13 ft. (3.90 m.), Wing area 197 sq. ft. (18.3 sq. m.) 

Wriants (Fw 190A4-8).—Take-off weight with two MG EH, two MG 
151/20, ammunition and 141 Imp. gallons of fuel 0,000 Ths, (4.010 
ke), Take-off t with same armament us above but 272 Imp. 
gullons of Enel 0,750 Ibs. (4,430 kg), Maximum permissible take-off 
weight with RP. equipment, drop tanks and GMb 10,800 Ihs 
(4,000. kg.) 

Penronsasce (Fw 190A-8).—Maximum speed without MW 50 402 


Maximum speed. with 
(053 kmh) nt (6,285 m) Climb to 
(10,000 10.) withon MW Climb to 32,800 
with MW 50 16.5 mins, Servico coing without 
(10,310 m), Service coiling with MW 50 37,400 ft 
Cruising range with 272 Tinp. gallons (including fuel 

lo) 950 miles (5,120 km.) 


f and climb nt alt 
mh.) at 23,000 ft; (7,020 m.), Endurance under 


in p.h. (043 km.h) nt 
MW 30 408 mph 
2800 ft 
(10,000 m 
MW 50 33,800 ft 
(11410 in.) 


18,000 ft, (5,490 m.) 
20,600 ft 


for warm-up, ti 
at 208 m.p.h. (47 


ax 


GERMANY 


The Focke-Wulf Fw 190D Single-seat Fighter. 


nbove conditions (including time to climb to altitude and time to 
return to sen lovel) 3 hours 17 mins. 


THE FOCKE-WULF Fw 190D. 


Tho first version of the Fw 190D with a liquid-cooled engine 
flew in 1941 and towards the end of 1943 Allied pilots reported 
combats with "long-nosed" Fw 190s Originally a Daimler 
Benz DB 603 was fitted, but the D sub-types all had a Jumo 
213. The first operational version was the Fw 190D-9. 

Standard Fw 190A, F and G wings and tailplane were fitted 
but the fuselage was increased in length to 33 ft 11 in. (10.36 m.). 
The fin was increased in width by (140,3 m.), resulting 
in n 24 sq. ft. (.23 sq. m.) increase in area over the "short-nosed 
version 

The Fw 190D-9 was fitted with the Jumo 213 A-1 liquid-cooled 
inverted Vee engine and with MW 
had a maximum speed of 440 m.p.h 
(11,200 m.) 

A later version, tho Fw 190D-12, 
had a maximum speed with MW 50 of 453 m p.h. ( 
at 37,000 ft, (11,290 m.) 

In all D sub-types provision was made for the fitting of a 
10 m/m. MK 108 cannon in the engme Vee and firing through 
the airserow boss, 

Ultimately, the Fw 
(which see.) 


51 
jb in 


50 power-boost this version 
(704 km.h.) at 37,000 ft 


with the Jumo 213 E engine 


i 
25 km.h.) 


190D redesignated the Ta 


was 


THE FOCKE-WULF Fw 190F. 


Basically identical to the Fw 190A, the F sub-types were 
developed mainly for ground attack and were provided with 
additional armour to protect the pilot. ‘The outer wing gun 


wore not fitted 
THE FOCKE-WULF Fw 190G 
A further off-shoot of the Fw 190A, the G was used muinly 
as a fighter-bomber. It could carry a 3,960 Ib, (1,800 kg.) bomb, 
although the L, 100 ]b. (500 kg.) or 2,200 Ib, (1,000 kg.) was the more 
normal lond. One sub-type of the Pw 190G had a lengthened 


tail-wheol strut to give ground cloarance for carrying n torpedo 


THE FOCKE-WULF Fw 191. 

The Fw 191 was a multi-engined. bomber which was under 
development in 1942. Two versions were projected, one a twin 
engined model with Junkers m the other a four 


Jumo 222 engines 


In this view of the Focke-Wulf Fw 191 Experimental Bomber the rear-firing armament is shown clearly. 
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engined nireraft with either Jumo 211 or DB 605 engines. Only 
three or four of the twin-engined version were built and flown 
The Fw in concentrating the 
crew in the nose compartment. whieh, in the case of this aireraft, 
Aft of the erew compartment was the bomb. 
fuel tunks Two additional 
f the 
v chin turret, twin 


191 followed German practice 


was pressurised 
bay, above which were the fuselage 
tanks were located in wir 


Armament could. consist 


MG l 


s, one 


fuselage 


il one Lin 


MG 151 cannon in a remotoly-controllod dorsal turret nft of 
the wings, twin MG 151 cannon in a remotely-controlled ventral 
turret, and twin MG. EH or one MG 151 in à remotely-controlled 
tail turret, Sighting stations were provided above and be 
the nose compartment. Internal stowage was provided for 
4,400 Ibs. (2,000 kg.) of bombs or two torpedoes could be carried 
under the wings between the fuselage und engine nacelles 
DisikNSIONS.— Span 85 ft. 3 m. (20 mi). Length 04 ft 3 in. (09.6 
Hoight 18 ft. 0 in. (5.0 m.) 
Wiranr. LOADED 48.700 Ibs. (22,1020 kg.) 
PeRrormancr.— Estimated range (with 4400 Ibs, = 2,000 kg. bombs) 
2,200 miles (3.520 km.) at 270 mph. (432 km.h.) at 19,080. [t 


(6,000 m 


THE FOCKE-WULF Fw 2000. 
The original Fw 200 Condor fonreengined long-range 
commercial monoplane was converted for military use in. 10H0 
and the Fw 2004 wlard long-range oversea reconn 


became a si 


missance bomber, It was used extensively against convoys 
and for U-boat co-operation from 1941 until the Summer of 
1944 


war made to 


experiments were 
1 balloon-burrage 


Army 


In the early stages of the 
convert the civil version into a troop transport, 


and a bomber for the Japane 


destroyer, a seaplane 


Air Force. Special models were also made and delivered at the 
outbreak of hostilities for the use of Hitler and his staff 

The early C-1 und C-2 sub-types were fitted with four BMW 
132 H-1 ongines but subsequent versions had BMW 323 R-2 


power-units 
Bomber, Also 


Tyr. —Fourengined  longerango — Reconnaissance 
used for U-hont € ATION 

Wises. -Low-wing cantilever monoplane. Wing in three portions 
comprising n centre-sectian supporting the four engines and two 
outer sections, Allmetal twosspar. strueture metal covered to 
renr spar, with fabric covering aft. Two-piece ailerons extend 
ilong two-thirds of the outer wing trailing-edges and are muss 
balanced. Geared tabs on ewh aileron im-tab in port aileron 
is operated by electric motor. Spht trailing-edge flaps inboard 


truction and covered with magnesium 


of nileroi 


re of twa-spar co 
alloy sheet 

Semi-monocoque structure with  flush-riveted 
Bomb-bay beneath mam structure and offset slightly 


FUSELAGE smooth 


metal skin 
to starboard 
fam Usrr-— Cantilever monoplane type 
plane, Incidence adjustable on the ground 
with forward portion back to spar metal-covered, the remainder 
covered with fabric. Geared and trim tabs on hoth elevators, 
Two-spar fin metalcovered forward of remainder 
covered with fabrie. All-metal rudder of single-spar design with 
both geared and trim-tabs. 
LawpmNG GEAm.— Retractable. type 
and retract forward into inner engine 
with emergency lowering by electric motor 
with shinmy-damping device 
Power PLant.—Four BMW 323 R-2 nino-cylinder radial air-cooled 
engines, each rated at 940 h.p. at 12,000 ft. (3,660 m.). Threc-blade 
VDM inetal-hlade. airscrews. 
ACCOMMODATION crew of 
radio operator, flight engineer, observer/forward dorsal guni 
rear dorsal gunner, two ventral guni The pilot and the 
dorsal gunner are protected by armour plate 
imwAMENT.—One 20 m/m. MG 151/20 cannon m an electrically 
operated turret above the pilot's cabin, one MG 131 in the after 
dorsal position. two or four MG 81 or 131 guns for lateral fire, one 
MG 151/20 in the nose of the bomb-bay, and one MG 81, MG 131 
or MG 151/20 in the tail of the bomb-bay. Normal bomb-load 
3,300 Ibs. (1,500 kg.). Maximum bomb-load 11,800 Ibs. (5,360 kg.) 


Two-spar all-metal tail 
Single-spar elevators 


main 


spar 


units have twin wheels 
Hydraulic retraction 
Retractable tail-wheel 


Main 
vcelles 


eight, comprising two pilots, 


oral 


ar 


GOTHA. 

GOTHAER WAGGONFABRIK A.G. 

Heap OFFICE AND WORKS : GOTHA. 

This well-known firm inaugurated an aircraft department 
before the War 1914-18 and then became famous as a producer 
of multi-engined bombers. It re-entered the German aircraft 
industry a few years before the present War broke out and at 
the outset devoted its attention to tho design and manufacture 
of training and light commercial aircraft. 

Throughout the war the entire resources of the Company 
were concentrated on the mass production of military aircraft. 
It also undertook the development of troop and freight-carrying 
gliders. 

THE GOTHA Go 242. 

The Go 242 glider was a high-wing twin-boom monoplane 
glider with central nacelle accommodating twenty-three fully 
equipped troops, including two pilots. It was designed with a 
view to the ultimate installation of engines, the powered version 
being the Go 244. (See below). 

The Go 242 was extensively used from 1942, a typical tug 
being the Ju 52 or He 111. 

The wing was of wooden construction, was strut-braced and 
was tapered in chord and thickness, Covering was part plywood 
and part fabric, Flaps and lift-spoilers were fitted. 

The nacelle, which was 11.3 m, (37 ft.) long was a tubular 
metal structure and was hinged at the rear to facilitate loading. 

A wheeled landing gear was fitted but was dropped after 
take-off, Landing was made on threo skids, the forward ono 
of which was retractable, 
Dimensions,—Span 24 m 


(79 ft.), 
THE GOTHA Go 244. 


Tho Go 244 was a powered version of the previously described 
glider, Two French-built Gnóme-Rhóne 14M fourteen-cylinder 
radial air-cooled engines were installed in nacelles which were 
virtually forward continuations of the tail booms, A and B 
sub-types, which differed only in detail, were used. 
‘Tver Twin-ongined Troop and Freight Transport 
Winos.—Kigidly-braced high-wing monoplano. "lwo-spar 


Length 16m, (52 ft, 6 in.). 


wooden. 


The 


Focke- Wulf 


Fw 


200€ Long-range Bomber-Reconnaissance Monoplane (four 940 h.p 


DIMENSIONS, 


Span 108 ft 


3 in. (3 


m.), Length 78 ft. 3 in. (23.8 m.), 


Height 23 ft. 4 ir. (7.1 m.), Wing area 1,290 sq. ft. (120 sq. m.) 
Weronrs (Fw 200C 3) 


kg.) Landing weight 38,800 lbs 
ERFORMANCE (Fw 200 C-3) 
240 m.p.h 


(4,000 m. 
of fuel 


) 9: 


84 km.h.), 
) m.p.h. (352 km.h.) 
,200 miles 


Maximum 


Maxi 


20 km.), 


Maximum sp 


taki 
(17, 


off weight 50,000 Ibs, ( 


) ft. (4,000 m.) 
at 13,120. ft. 
Range with 1,770 Imp. gallons 
duranco 9} hours 


aum cruising spe 


The Gotha Go 244 Transport. 


construction with plywood covering from leading-edge to mam 


spar, the remainder, including tho control surfaces, being 
Ailerons 


with 


fabric 


fitted 


with 


»vered 
tabs. 


trimming and geared 


Bramo 323 engines 


THE FOCKE-WULF Ta 254. 

Tho Ta 254 was a projected long-span development of the Ta 
154C and had a wing area of 453 aq. ft. (42 sq. m.) and an all-up 
weight of 25,300 Ibs. (11,400 kg.). Both day and night fighter 
versions were planned 

The armament for the night fighter was to be two 20 m/i 
MG 151/20 and two 30 m/m. MK 108 cannon, or six MK 105 
all firing forward, and two MK 108 cannon in the rear of the 
fuselage and firing obliquely upwards, The day fighter was tc 
havo a fixed forward-firing armament of two MG 151 (200 rounds 
per gun) and two MK 103 (100 rounds per gun), with the possible 
nlternative of six MK 108 cannon. 

The power-plant was to consist of two Jumo 213 E, DB 603 I 
or DB 603 L engines, The maximum speed of the Ta 254 with 
two Jumo 213 E engines, using MW 50 boost, was estimated 
to be 460 m.p.h. (736 km.h.) at 34,500 ft. (10,520 m.) 


THE FOCKE-WULF Fw 300. 

An improvement of the Fw 200, the Fw 300 did not progres 
beyond the design stage, The first prototype was projected in 
1940. Tt had a span of 152 ft. (46.4 m.) and a length of 102 ft 
(31 m.). It was ultimately to be fitted with four Jumo 222 or 
four DB 603 engines, both types having turbo-superchargers 


THE FOCKE-WULF Ta 400. 

The development of this six-engined project, an alternative 
designation for which was Fw 300A, was entrusted to the Groupe 
Téchnique de Chatillon, a group which comprised some 300 
French engineers and designers who were under the strict tutelage 
of technicians of the Focke-Wulf company. This group was 
located at Chátillon-sur-Bagneux in the south-eastern suburbs 
of Paris. 

Intended for use as a long-range reconnaissance bomber, 
never saw the light of day 

It was to have been a high-wing monoplane with a twin 
ruddered tail-unit and four landing-gear units, one each under 
the inner and central engine nacelles, A maximum bomb 
load of 22,000 Ibs. (10,000 kg.) was provided for, together with 
a maximum tankage of 5,940 Imp. gallons to give a range of 
over 3,000 miles (4,800 km.). Sixteen guns were to be provided, 
of which four were for the tail turret. 

One version was to have had two Jumo 004 turbo-jet units, 
one in each of two engine nacelles behind the engines. Th 
Jet-assisted aircraft was expected to have a maximum speed of 
about 450 m.p.h. (720 km.h.). 


it 


a 


J 
The Gotha Go 345 Transport Glider, 


Flaps inboard from ailerons. Lift spoilers on upper surface 
wings forward of outer portions of flaps. 
FUsELAGE,— Rectangular section structure of welded steel tubs covenst 
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with fabric. Rear section of fuselage hinged at the top just aft of 
of the wings for loading and unloading freight 
One-pic 


nities of the 


the trailing elg: 

vit User, Monoplane type with twin fins and rudder 
ular tailplane is carried between tho extr 
allwood booms which extend. aft from tho engine nacelles 


integral with the boom. Elevator and rudders have 
À trimming tabs 
Fixed tricycle type 
Two Gnome-Rhone 14M. fourteen-eylinder two-row 
dial air-cooled wes in nacelles forming forward extensions of 


the tail booms 


ACCOMMODATION. Crew of two in tho forward section of the central 


nacelle fuselage The rear seetion of the fuselage from the 
Ikhead aft of the crew compartment is available for troops or 
wight. Entranco doors for troops in sides of fuselage forward 
f the main landing wheols, For freight loading the rear portion 


the fuselage hinges upward to provide an opening the full cross 

ction of the body 

DIMENSIONS. 9 ft. (24 m.), Le 

ft. (05 sq. m.) 

Wen Freight load 4,400 Ibs 00 kg.), T 
lbs. (7,945 kg). Landing weight 15,900 Ibs. ( 

PERFORMANCE.— Maximum speed 109 m.p.h 
(3,050 m.), Cruising speed 100 m.p.h. ( 


52 ft. 6 in 


Span (16 m.), Wing 


ke-off weight 17,500 
220 kg.) 

0 km.h.) at. 10,000 ft 
50 km.h.) at 


sea level 


HEINKEL. 

ERNST HEINKEL A.G. 

Heap OFFICE AND WORKS: MARIENEHE, NEAR ROSTOCK. 

ASSOCIATED ESTABLISHMENT HEINKEL-WERKE G.M. n.H,, 
ORANIENBURG, BERLIN, AND BARENKLAU 
BERLIN OFFICE TinrrrzÜrER 90, BERLIN, W35. 
Established : 1922 

President: Prof. Dr. Ing. e. h., Dr. Phil. h. c. Ernst Heinkel. 

This Company was formed in 1922 by Dr. Ernst Heinkel, 
who, as chief designer to the Hansa-Brandenburgische Flug- 
zeugwerke, produced a number of very notable seaplanes 
during the latter half of the War 1914-18. 

The principal types in production in 1944 and 1945 were the 
Ho 111, He 219, He 177 and He 162. "These aircraft were in 
production at the following plants 
He 111. 

Assembly plant 

Component plants + 


Rostock-Marienehe, 
Rostock-Marienehe and Rostock Works 


I and H 
He 219. 

Assembly plants :—Wien-Schwechat and Rostock-Marienche 
He 177. 

Assembly plants :—Oranienberg-Annahof, 

Component plants :—Oranienberg-Hermanndorf, Rathenow 


(Arado) and Wittenberge (Arado). 

When the He 177 was withdrawn from production the above 
plants were turned over to the manufacture of components for 
Wulf Fw 190. 


THE HEINKEL He 111H. 

The He 111, originally evolved as a camouflaged civil transport 
in 1935, was in continuous service throughout the war, and was 
used extensively as a bomber, torpedo-carrier, transport and 
Glider-tug. The most widely-used production series was the 
111H and the best known sub-type was the H-6, This differed 
little, except in armament and other minor details, from later 
H-10, 14, 16, 10, 20, and 21. 
Twin-engined Bomber and Torpedo-carrier. 
4 Tug or ns a Flying-bomb Carrier 
Wrxas,—Low-wing cantilever monoplane in three portions comprisü 

a rectangular centre-section built integral with tho fuselage 

two tapering outer sections. Structure of light metal consisting 

of two spars and the usual number of ribs, tho whole covered with 

a stressed skin of smooth duralumin sheet. Ailerons on outer 

sections, Hydraulically-operated slotted flaps in inner sections 
lerons droop when flaps are lowered 
Oval section metal structure tapering to o point aft 
nain bulkheads, a number of secondary 
U” section stringers, 


the Focke 


variants, 


Also used as a 


FUSELAGE 
Structure consists of thri 
frames, interconnected by longerons und 
the whole coverod with smooth metal sheet 

Tar, Uwir—Monoplane type. All surfaces elliptical 
tail-plane and fin. Trimming-tabs in movable surfaces 


Cantilever 
Metal 


structure with smooth sheet covering 
Dimexstons.— Span 74 ft. 3 in, (22,0 m.), Length 54 ft. 6 in. (10.0 m.) 
Height 13 £1. 9 m. (4,2 m), Wing area 942 aq. ft. (87.0 sq. in.) 
Wetonrs.— Weight empty 17,000 Ibs, (7,720 kg.) Normal loaded weight 
26,500 Ths. (12,030 kje), Maximin permissible overloaded weight 
$1,000 Thx. (14,076 kg 
lenr see - Maxunum speed 250 m.p.h- (400 kinh.) at 17,000 ft 


Climb to 17,000 ft. (5,185 n.) 20 mins., Servico ceiling 
8,300 m), Range with imuximmim fuel 1,750 miles (2,800 
THE HEINKEL He 111P. 

The He HIP was generally similar to the J LUT, the main differ 
ence being that it was fitted with two Daimler-Benz DB 601 
engines in place of the Jumo 211 units. Production was dis 
continued in favour of the H Series 


GERMANY 


The Gotha Go 242 Transport Glider. 


Climb to 10,000 ft, (3,050 m.) 21 mins., 
(600 kin.) at sea lovel 


Maximum range 375 miles 


THE GOTHA Go 345. 
Tho Go 345 was designed in 1944 as a transport glider, It 


The Heinkel He 111H Heavy Bomber. 


THE HEINKEL He 111Z "ZWILLING" 
The He 111Z was basically two He IHIH uirframes, each less 
one outer wing, joined together outboard of a left and right 
engine by a length of wing which carried a fifth Jumo 211 engine 
‘The result was a five-engined mreraft with two-separate fuselnges 
and tail-units, The pilot sat in the port fuselag 
The intended function of the He 111Z was that of a glider-tug, 
although consideration was given to using it as a bombor, to 
carry four 1,800 kg. bombs; as a reconnaissance aircraft with 
two 2604.gallon jettisonable fuel tanks; or as an anti-shipping 
nireruft to carry four Hs 203 radio-controlled glider bombs 


Dimexstons.—Spun 115 ft. 6 in. (35.2 m.), Length 84 ft. 8 in. (16.7 
m.), Landing:gear track 32 ft. 10 in. (10 m.) 

TAKE-OFF Wiümr.— 02,500 Ibs. (28,375. kg.) 

PERFORMANCE. -Maximin speed 298 m.p.h. (477 km.h.) at 18,000 ft 
(4,880 m.) Rango 1,180. miles (1,890 km 

Lanpine GEAR.—Rotractablo type. Each unit consists of two oloo 


legs and two backwardly sloping hingod members which, when 
broken inwardly, raise the whoels aft into the taila of the engine 
nacelles, Low-pressuro wheels and Cannstadt brakes 

Power Pros. —Two Junkers Jumo 2U1F twelve-eylinder mverted Vec 
liquid-cooled engines, oach rated wt 1,500 h.p. at 2,810 m. (12,500 


ft.) in nacelles at extremities. of centre-section.  ‘Three-blad 
VDM controllable-piteh full-fenthoring mrserews, Four 
sealing fuel tanks, two inbourd and two outboard of nacelle 
l'otal fuel capacity 940 Imp. gallon 

ACCOMMODATION arnal crow of tive, threo in. nose partment 


The Heinkel He 111H Heavy Bomber Monoplane (two 1,075 Junkers Jumo 211 F engines). 


was a conventional high-wing cantilever monoplane with single 
fin and rudder, high-set braced tailplane fixed 
For freight londing the nose and cockpit 
assembly hinged upward 


and a simple 


tricycle landing-gear 


DIMENSIONS Span 67 ft. (20.4 m.), Length 41 ft. 4 in. (12.6 im. 
and two aft of wings. l'ilot on port silo of unsynunetrieal nose 
which is entirely glazed with transparent panels, Alongside pilot 


is a tip-up seat for the navigator/bomb-aimer, who alse operated 
the hand-operated machine-gun in n spherical nose mounting 
offset to starboard. Behind pilot is the bomb compartment 
located between the wing-spars. Passage between bomb cells 


loads to after cabin dating the 
operating the upper gun and the gunner oper 
Pilot's seat and rear upper and lower gun positions nre armoured 
ARMAMENT.—Diflered greatly according to sub-type. Tho later 
He Ils were armed with one 13 m/m. MG 131 in the nose, two 7. 
m/m. MG 81 in the lower ventral position firing forward ; 
31 m/m. MG 131 in the upper rear-firing position and two 


accomm radio-operator/gunr 


ing the lower gun 


r 


m/m. MG 81 firing laterally, one on each side of the fuselage 
Boma Loap,— Originally the He L11 had only internal stow 
fuselage for a maximum of might 260 kg. (550 lb.) bombs 


verticully. Later, external stowage 
heavier calibre than 250 kg 
ZG 76 flying-bomb. The 
starboard. ‘Typical alternativo bomb loads were ;—Or 
and one 500 kg. ; one 1,400 kg. and one 1,000 ki 
one 2,500 kg. Two torpedoes carried on crutches under short 
centre-section roots, one on each sido of centre-line 
Equirwent,—Standard radio e 
and short wave transmitting and receiving sets, D/F. loop receiver 
and blind-approach equipment. D/F. loop housed. 
beneath transparent cover over upper rear gunner. Fixed serial 
for Lorenz blind-approach system mounted beneath rear fuselnge. 
Equipment also generally includes an inflatable dinghy 


was provided for bom! 


or for mines, two Lorpedoes or one 
carried offset to 
1,000 kir 


; one 1,800 kg. or 


flying-bomb was 


bomber uipment comprising long 


aerial is 


THE HEINKEL He 119. 

The He 119 was u experimental high-performance two-seat 
bomber-reconnaissance monoplane which was designed around 
a Daimler-Benz DB 606 or DB 610 double engine. This power 
unit was located in the fuselage and drove a single tractor airserew 
through shaft-drive. abandoned early in 
the war 


Development was 


THE HEINKEL He 162A “SALAMANDER”. 
Popularly known as the 
and code-named 


Volksjüger Fighter) 
Salamander,” the He 162 was designed to 
employ as little as possible of material which was in short supply 


(People’s 


Design work on the He 162 was started on September 23, 1944 
und the first flight took place on December 6, 1944. On the 
second flight the leading-edge of the wing collapsed and the 
r This did not seriously hinder 
the development programme and after modifications were made 
to the wings the He 162 went into large-scale production in 
widely-dispersed assembly plants, many of them underground 


prototype broke up in the 


The He 162A-1 was the standard service version at the time 
of Germany's capitulation, 


Tyre,—Single.sowt jet-propelled. fighter 
WisGs,—Shoulder-wing cantilever monoplane. Dihedral 3°. Aspect 
ratio 4.05. All-wood structure in one piece and attached to the 


fuselage by four bolts. Straight leading-edge, blunt detachable 
metal tips and n pronounced sweep forward on trailing-edge 
Main and auxiliary T-seotion spars and plywood covering 0 m/m 
thick between spars on upper surface and 4 m/m. elsewhere. Space 


ars used us fuel tank, — Hydraulically-controlled metal 
flaps between fuselage and ailerons with maximum depression of 
of nileron movement. 18° either way 
Semi-mon of fush-niveted duralumin, 
Fittings partly 
un or wood. Very clean aoro 
dynamically. Noso of portion pear-shaped 
with flattened portion of circulur tion. 
Twil cono which carries the empennage may be moved in flight to 
adjust tailplane incidence, giving a range of movement from -+ 3 
to — 3 
Tam Usir 
Tailplano, 


between 


45°. Range 
Fusti act 
except f 
of steel, inspection covers ul 


oque structure 
»se which is of ply 
duralu 


construction 


oval 


^, cont 


underside, rear cross m 


Cantilover monoplano type of mixed construction 
evators and rudders of duralumin construction with 
steel. fittir Wooden fins bolted to the extremities of the tail 
plane. Tailplane of constant chord and set at moderato dihedral 
Elovatora have fixod tabs at their inner ends, Ruddors, with 
three bearings and a 25° rango of movement either way, are fully 


mass-balanced and have fixed tabs above tailplane 


LaNbING GkAn, —Hetractable tricycle type. Main wheels of Mo 109 
type, retract into fuselage. Hydraulic retraction and spring 
lowering. Fuselage openings covered. by mechanicnlly-operate 
plywood doors wo Whoel raised. backwards into fuselage nos 


and has slight castor action and anteshunmy device. 
l'owkn PLaxd.—Ono BMW 003 E-t turbo-jet unit mounted centrally 
on top of fuselage, Wath three attachment fittings, the jet being 
thrected ahove the tuilpline and betwoen the ruddors. Alternative 
power-units which could be installed inchided the BMW 003 E 


Junkers Jumo 004, or Heinkel-Hirth OLI A quick power-plant 
change is possible. All joints in pipe. lines and leads grouped 
together. J-2 diesel fuel used. Fuel carried in fusolago and wings 
Maximum capacity 108 Imp. gallons in. fuselage and 40 gallons 
in wings 

ACCOMMODATION lot's cockpit in. nose. forward of wings, Entry 


and oxit through canopy which opens rearwards and can be jetti 
Piot.ejeeting seat uetuated by 
Plywood instrament panel 


sone. cartridge 


wn explosive 
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Avorn — Eit iw MK 108 with 50 rounds per gun 
low in tho fiel 
IIMENSIONS.-— Spa Length 20 8] in. (9 
Wing tor n pan of tailplane 7 fr 
in nl (8I 
M ream mmm wht ! amo h Weight loaded 
with maximum fuel i 700 Lambing weight (with 
n 4,820 It LU WV I In t bindi 40 dns 
[EXTTTTTTITREST 284 Kodi.) it a level 
kund (0 m), wl 483 mph 
000 ft t of elimb at mean weight 
"nn Moy feel, 400 Er ni (00 m 
Clint 1,000. t. (HD m.) 20 Full-throttle: range 
' 146 101] TN el, 207 mies (40 km.) 
" [T n AS 400 f (016,720 w Fall throttle 
angers (ninsimum fue 242 w (m ku it se el nnd 620 
nu LUNO ke at od 000 ft TODS, Full throttle endurance 
(normal. Fuel) 20 min. it sent minc at 9,680 Er. (6,000 in), 
and. OF nim. v 10,000, 10,080 in Fulbthrottle enduraner 
(nnnm fuel) 30 min, at ses De | and 85 at GOO ft 
{ Bye eae Seen EL rn L7 sr 14 The operational version of the 
AY Valk D (maximus Fuel) 875. yard: 
» yards (380 10.) with ansiliney take-off nmts, Landing 


? mph. (103 kmh 


TH The above 

y production aircraft 
THE HEINKEL He 177A. 

led the placing in production 


figures are official hut were not attained with the 


Four years of development prece 


of the He 177 an 1942. The mtroduction of an entirely new 
type of power-plant, in which four Daimler-Benz twelve-eylinder 
inverted Veo liquid-cooled Wes were grouped together in 
pairs, each pair driving n single air v, Was one of the principal 


« ff the delays im development. Many prototypes were 
built, most of whieh appeared to display some vico or short 
coming. The ere cases of dangerous diving characteristics, 
ndin; car and structural weaknesse as well ns troubles 
ciated with the power units, such as persistent crmkshatt 
sional vibration, hibrication dillieulties and airscrew trouble “a 
In 1943 the He 177 was used for anti-convoy and U-boat co. 


V and A-5) in attacks 


vbandoned 


It was used (sub-types A 
H4. Production was 


operation duties 


gainst England in January 
in October, 1944, afte some 200 had mto serviet 

The following are the principal A Series sub-types 

He 177A-0. Vilot production model. Two DB 606 power 
units each composed of two DB 601 E engines coupled together 
and driving a single four-blade mescrew. Armament: two 
13 m/m. MG 131, one 20 m/m, MG FF, one 7.9 m/m. MG 81 and 
twin 7.9 m/m, MG SI 

He 177A-1. Similar to A-O except Armament: three 13 pos cr wincengmedt Jong. medium or short nange Bonds i EENET? 
mm. MG 131, one 7.9 m'm. MG S1, one 20 m/m, MG FF or ono anen. Aaii (S16. Sidi DiNi t 
40 m/m. MK 101 Co-operation. monoplan 

He 177A- Two DB 610 power units each, made up of two Wix Matewir r monoplano, Rectangular eentro-section 
DB 605 engines. This and previous sub-types fitted with and two taperin ro sections with detachable tips, All-metal 
Fowler flaps extending over the entire trailing-edge, including ingle spar stressed-skin Hydraulienlly - operated 
those portions occupied by the ailerons. Each aileron consisted KFowinrype. tips, doteen— n0 SAMUEL Ma ea 
of an upper and lower surface, the lower arranged for relative p. to: Avs Het eruit ata te its -Dane Craii nu 
sliding movement, When the flaps were not extended the two Ese pent bs geared andiansingileadod and outer, talin adjust: 

ablo from cockpit. Cable-cutter housed beneath. the leading-edge 

portions werc scoped and locked and the whole hinged to skin. Heated leading-edge do-icing, hot nir boing provided by 


operate in the i manner 
upper portion 
nce of the 


flaps to provide 


On extension of the flaps the 
uleron remained as part of the upper 
lower portion slid aft with the 
take-off and landing. Tail 


oil-burning heators. 
FUSELAGE All-metal 

Framework consists 

forn 


built in four 

wed. channel 
rons and a number 
rfnees 


of each stressed-skin structure sections. 
of a series of closely 


l by four extruded Ton 


ection 


wing, while the 
literal control for 


sur 
interconnect 


incidence control was coupled with the flap operating-gear of Z-section stringers on top and bottom s 
Extension of the flaps increased the lifting surface by 20 per Tait Usir—Cuntilever monoplano type. Single-spar tailplane, 
cent, The A-3 could carry two Hs 203 glider bombs, Armament All AENOR Bn mann overed. On sub. types marius than ^ 5 

e MG 131, one MG FF and one MG the front nuxiliary tailp| par was connected to two screw-jacks 
Ave AGT ye O0. MO Besar one SB! which varied the tailplane incidence as the Fowler flaps were 


He 177A-5. 
ailerons with Fowler 
Could carry three Hs 293, two Hs 2 


Same power-plant as the A-3 but normal type 
ailerons and fuselage 


1400 FX (armour 


two trim-tabs, c 
from the cockpit 


All control surfaces have 
other lubte 
leading-edge 


spring 


operated 
Hot-aie 


loaded and the 
de-icing on tailpl 


ips between 
for two IX 


cont 


piercing) radio-controlled glider bombs. Armament: four — Lanpino Gear—Rotractable typo. Euch main unit, located beneath 
MG 131, one MG 81 and two MG 151/20 engine nacelle, comprises two independent shock-absorber logs 
He 177A-7. Similar to A-5 but with wing span increased to which, when retracted, hinge outwardly, the wheels and. struts 
120 ft. (36.6 m.) being accommodated in the wings, one on each sido of the engine 
Various other sib types were: D ad iding an-expesiiis nacello and in front of the wing spar. The shock-absorber legs 
AOU DNRSUI DT we Brat, ipidan experimental) aro of the lovere aso is used as a damping medium 


type in which g 


yenvy fighte 
heavy fighter retraction. Hydraulically-operated doors close 


Hydraulic por. 


tures in undersurface of wings both when the wheels are retracted 

and fully extended. Single large tail-wheel retracts into the 

= y fuselage nnd in emergency may be lowered from the tail-gun 
SS P position by a hand winch 

mm =o ^ Power PLANT.—Two Daimler-Benz DB 610 A (port) or B (starboard) 


twenty-four-cylinder engines, each rated at 2,700 h.p. at. 18,700 ft 
(5,700 m.) and with 2, h.p. available for take-oiT Ench engine 
consists of two modified DB 605 twelve-cylinder inverted Vee 
liquid-cooled engines mounted side-by side and inclined so that 
the inner banks of cylinders are vertical, In place of tho normal 
reduction gear housings, a large single gear casing connocts tho 
two orankcases. The two crankshaft pinions drive a singlo wir 

Wit and indirectly 


scrow shaft gear, directly on the starboard 
through idler gears on tho port unit to give opposito rotation, Two 
four-blade VDM constant-speed airserows. 14 ft. 10 in, (4.52 m.) 
in diameter, A clutch permits either one of the two engines of 
each unit to be uncoupled from the uirserow drive. Annular 
coolant radiators around each nirserew shaft, the nir flow through 
them being ussisted by cuffs on the airscrow blade roots. Fuel 
tanks in fuselage, centre-section and outer wings. Fuselage and 
contre-section tanks of metal with solf-sealing covering. Outer 
wing tanks of flexible rubber. Total maximum capacity 2,788 


Imp. gallons. Oil, coolant, starting fuel and do-icing fluid. tanks 


in engine nacelles, Slinger-ring airscrow de-icing 
AccowMODATION.—Crew. of six, four in tho forward crow compart 
mont, one in the mid-upper turret and ono in the tail-gun position 
Forward crew consists of pilot, second pilot/bomb-nimer/front 
gunner, navigator/radio op gunner, and gunner opera 
ting the remote-control dorsal Remainder of the crow 
consists of the mid-upper gunnor and tho to A jettison. 
ablo entrance hatch ix provided in the floor of the fuselage for tho 


like tho tail-gunnor, is isolated. from tho 
vent, includes armour, heating and ventil- 
radio, including control 
onch equipment, etc 


mid-upper gunnor wh 
rest of tho crow. Equ 
ation, oxygen, 24-volt 
for glider bombs, radio altimoter, blind-apy 


stom, 


AnMameNT.— Armament disposed in the following positions :—torward 


dorsal turret (one or two 13 m/m. MG 131) remotely-controlled from 


The Heinkel He 177A-5 Twin-engined Bomber. 
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Heinkel 


He 162A Jet-propelled Fighter 


The Heinkel He 177A-5 Bomber or Oversea Reconnaissance Monoplane (two Daimler-Benz DB 610 engines 


mghting station aft of the pilot's cockpits; roar dorsal turre 
(ono or two 13 m/m. MG 131); forward gondola posi ] 
m/m. MG 151/20) ; rear gondola position (one 13 m 
obwervor's position (one 7.9 m/m. MG 81); tail p ! 
m/m. MG 151 The rear dorsal turret is electrically rotat 
but the s are hand-olevated. The tail gun is on a giba 
mounting and is hand-operated. Normal bomb load carried intern 
ally. Typical bomb loads aro forty-eight 70 kg., or ten 500 kg 
or six 1,000 kg., or two 2,500 kg. bombs. Alternatively carrier 
for three radio-controlled Hs 293, two Hs 294 or two PC 1400 FX 
anti-shipping bombs 

DimeNsions.—-Span 103 ft. 2 in, (31.46 m.), Length 72 ft. (21.9 m 
Height (tail up) 21 ft. 10 in. (0.7 m.), Gross wing area 1,076 sq. f 


(100 sq. m.). 


Witonrs.— Weight empty 37,000 Ibs. (16,800 kg.), Maximum take 
weight. 68,500 Ibs, (31,100 kg.), Normal landing weight 53,000 I 
(24,060 kg.), Maximum wing loading 03.7 Ibs./«q. ft. (310.8 kg 
sq. m.), Power loading 11.4 Ibs./h.p. (5.17 kg./h.p 

PerrormaNce.—Maximum speed (at 41,000 Ibs. = 18,615 kg.) 29 


kin.h.) at 17,000 ft. (5,185 m.), Climb to 17,000 ft 


Best climbing speed at maximum loaded weight 
00 ft. (8.080 m.). 


m.p.h. (AT 
(5,185 m.) 2 
171 m p.h 


mins., 
4 km.h.), Service 


THE HEINKEL He 177B. 

Mechanical difficulties with the twin-coupled eng 
He 177A resulted in the development of the He 17 four 
separate engines. The different power-plant layout constituted 
the only major modification to the airframe, which was basically 
that of the A sub-type. Four Daimler-Benz DB 603 A 
engines were fitted. This version did not progress beyond th 
prototype stage. 


eiling 26, 


es in the 


3 wit 


THE HEINKEL He 178. 

'The He 178, which was test-flown on August 1939, was 
the first jet-propelled aircraft to fly. It was a shoulder-wing 
monoplane and was fitted with a large-diameter He 8 3 turbo 
jet unit which developed a thrust of about 1,000 lbs. Strictly 
an experimental type, this aircraft was not designed for military 
purposes. 


THE HEINKEL He 219A. 

The He 219 was designed in 1940-41 as a high-performance 
twin-engined fighter. It went into service during 1944-45 as à 
night fighter. 


Representative sub-types are the He 219A-2 with two DB 


603 A engines, and the He 219A-5 and A-7 with two DB 603 E 

engines 

TvrE. Twin-engmed Night Fighter 

Wixcs.—Shoulder-wing cantilever monoplane, Wing 
stressed-skin construction built as single unit, th 


ige, but sharp 


continuous through the fuselage, Straight leading 
sweep-forward on trailing-edgo outboard of the nacelles, increas 
at the inner ends of the ailerons, Detachable wing-tips. Fr 
wilerons, Fowler flaps between ailerons and. nacelles, and na 
and fuselage, Ailerons are aerodynamically and lance 
und have geared tabs. Part of tho tab on the port wing is adjust 
for trimming 

FuskLAGE.— Rectangular with 
skin metal structure in two sections. The 
nose and cockpit, and the rear, or main secti 
self-souling tanks. Aft of the 
equipment, the master compass and emergy 
which is through a trap door under tho fuselage 
of the fuselage has a transparent cone in which th 
trailing worial fits 

Tar, Unvr.—Cantilover monoplane type with twin fins a 
‘Tailplano is one unit and is provided with m dihedral 
fins and rudders aro slightly toed-im. 


rounded corners 
front section 
n house 
lectr 

ext 


soction 


the t 
al and 


rear tank is the 


THE HEINKEL He 219B. 

The Ho 219B was a long-span development of the 219A which 
did not go into service, ‘Two Junkers Jumo 222 E/F engines 
were intended for this sub-type. Using the MW 50 power-boost 
equipment, the estimated speed of the Ho 219B was 435 m.p.h 
(616 km.h.) at 000 ft. (10,060 m.). The take-off weight was 
32,550 Ibs. (14,780 kg.) 


THE HEINKEL He 274. 

This aircraft was being built in prototype form in Franco 
during the occupation by the Société des Avions Farman, under 
Gorman supervision, Six prototypes originally ordered 
but none was completed before the liberation. It is understood 
that two will bo finished by Farman to the order of the French 
Air Ministry and will be used for high-altitude research flying 


Tyre Four-engined. high-altitude Bomber 
WiNos.—Mid-wing cantilever monoplane. — Centre-seetion in one 
piece carries the four engines. ‘Tapered outer wings with dihedral 


und rounded tips, Split truling-edge 
far as the ailerons, which also droop when the flaps are lowered 
Hot air loading-edge de-icing 


flaps extend outboard as 


FuskLAGE.— All-motal strossed-skin structure built up of four heavy 
longerons, bulkheads and vertical stiffeners. Noso section houses 
the pressurised cabin. Behind this are three fuel tanks, one of 
which is above the bomb-bay. The bomb-bay is comparatively 
short and is divided down tho centre line. The central portion 
of the fuselage is trapezoidal in section, but changes to rectangular 


section aft 


Pan. Unir.—Cantilover monoplane type with twin. fins and rudders 


Tailplune has slight taper and dihedral, ‘The trapezoidal-shaped 
fins and rudders at the extremities have about 40 per cent. of their 
area below the tailplane 

Laspise Gear- Retractable type, Each man consists of n 
ingle leg and twin wheels on a levered suspen system, The 
legs and wheels retract backwards and when raised are completely 
enclosed in the inboard engine nacelles. Retractable tail-wheel 
Power PrawT.—lt was intended to fit four Daunler-Benz DB 603 
twelve-evlinder inverted Vee liquid-eonled engines. with turbo 

supercharge! The turbos were to be in the upper part of the na 
elles over the wing with the air intakes in the leading-edge. Coolant 
and oil radiators of the annular typo surrounding the reduction 
The Heinkel He 219 Twin-engined Night Fighter. gear casings. Seven fuel tanks, four in the wings and threo in the 
fuselage, with total eapacity of 1,805 or 2,450 Imp, gallons, depend 

ing on the size of the bomb-bay tank. Four 20.gallon oil tanks 

LaxpiNG Gear—Retractable tricycle type. Ench main unit consists the wings. Sepagate oil tanks for the turbo superchargers 

of a single oleo leg and twin wheels and is raised backwards into ACCOMMODATION.- Crew of four, comprising pilot, second pilot 
the engine naco ose wheel also retracts backwards and the nuvigator/ bomb-aimer, and two gunners, in pressure cabin forming 
whe through 90° to lie flat in the fuselage, Hydraulic the nose of the fuselage, Cubin pressurisntion by two superchargers 


retractio driven off the inboard engines. Double walls for heat insulation 
Nea ttl Two Duunler-Benz DB 603 A or E twelve-cyliider and hot air ducted to windows to provent musting or icing 
erted Vee liquid-eooled. engines driving VDM three-blade ARMAMENT.—Three remotely-controlled turrets outside the pres: od 


ant-speed airscrews. Annular radiators surround the nirscrew area, one in the nose, one above the fusela 


forward of the wings 


hafts, The nacelles are unusually long and are faired to points and one below the fuselage aft of the bomb-bay. Sighting stations 
well aft of the trailing-edge the wings. Armour plate at the within the pressurised nrea, one above nnd one below the nose 
rear of each engine. Three self-sealing fuel tanks in fuselage of the fuseln, oso turret had ono and the fuselage turrets 
The front tank holds 244 Imp. gallons, the centre tank 111 Imp two 13 m/m. MG 131 machine-guns, "The bomb-bay beneath the 
gallons and the rear tank Imp. gallons. wings with normal accommodation for about 8,800 Ibs. (4,000 ky 
AcCOMMODAT Crew of two seated back to back in the nose of the Dimensions.-Span 145 ft. bin. (44.2 mJ, Length 73 ft. (22.3 m.) 
fuselage. Emergency seat in rear fuselage. Entrance to the nose Gross wing aren 1,616 sq. ft. (150 sq. n 
Ky rough the roof. Full armour plating Werants. Weight empty 46,300 Ihs. (21,020. kg), Weight. londed 
VnstAstNT.—Four 20 m/m. MG 151/10 cannon in a detachable fairing 79,400 Ibs, (30,050 ky.) 
" the fuselage, with 300. rounds per gun. l'rovision for two — PERFORMANCE. (estimated ),— Maximum speed. 310 m p.h. (490 km.h.) 
udditional guns in the wing roots. Two fixed 30 m/m. MK 108 at 39,300 Tt. (12,000. m ) 
annon behint iwkpit fire forwards and upwards at an angle 
[6 These guns have 100 rounds onch. . THE HEINKEL He 280 
1 60 ft. Bin, (18,5 m), Length 51 ft. (13.5 m.) Height The He 280 was a single-seat jet-propelled fighter which was 
Wing avon 478 sq. ft. (44.4 sq, m.) 


originally under development in. the Summer of 1939. It had 


eid about 386 m par (010 Koch.) at à typical Heinkel fighter fuselage, elliptienlly-shaped. wings 
ervlec ceiling 30,500 ft. (9,300 m.), Range at and a dihedral tailplane with twin fins and ruddors. Tho 
peed 960 iniles (1,520 km.), Range at econom- — landing-gear was of the retractable tricycle type with very littlo 
1,335 miles (2,140 km.) ground clearance 


HENSCHEL. 
HENSCHEL FLUGZEUG-WERKE A.G. 


" versions of the 18-2 were equipped experimentally with the SG L3 
Hy Orrick: SCnONEFELD, NEAR Beni recoil-less gun installation, ‘This consisted of à battery of six 
Wonks: SenoNEFELD, Jon THAI VIENNA 75 m.m smooth-bore tubes, each 2 ft. thin, (L6 m.) long, which 
President: Oscar R. Henschel. vas mounted in the fuselage at an anglo shghtly beyond the 

ig Director: Walter Hormel vertical to fire downwards und rearwards. ‘Phe weapon was 
| Director : Dipl. Ing. Frydag intended for use agninst. tanks and was triggered automatically 
neer: Dipl. Ing. Fr. Nicolau when the mreraft flew over à tank at low altitude 
the well-known builders of locomotives, Henschel & Tyre. —Stngle-seat Ground Attack monoplan 
lin, € Kassel, which bnd already undertaken the Wix 1 i antilover monoplane. Cente 
tru ed lorries and mnibiuses turned their ' engine nacelles is built. int ! with the fu 
Wf aeroplanes ompletimg the range tapering outer sections. Straight tendingedge and 
f trani this purpose a branch, known traihneedge from roots to tips, "Uwe spar all 
erke AG. was founded War boli NOINE CEA La Te 
1 H types used by the Luftwaffe in the lottod thay 5 
\ 124 biplane Dives Bomber und t Fusktack.—-Tranygular eroxsseetion steneture with th 
poration monoplane, both of of tion Hail into. the m Noso section 4 
he Hs 120 Ground-Attack à [ ur pla he reminder of light 
[ l'otal weight of nose à r 
THE HENSCHEL Hs 126B. — ita iE eor «tuni eee ine nM vd 
logne in T997 us i reconnaissunee ir T ^ nte T" 
t try and was in service in the Luftwaffe, first i protruid Nehtly: rum pde WI L X 
pe il type and latte as a glider-tug and traning wetably tuil l 
tl ghout the uroj ar, It hus been full Powe PLA I H Rhone 14M 06405 f lin 
lin th \nnual for the past six. year ulial t V engines, each driving n the lude | 
! enn 1 tank 
THE HENSCHEL Hs 128. tunua iin 
The Hs 125 c imental twin-engined. mid-wing AK fp», 
pl hy r nd fixed landing-gear, Tt wa t Ul 
the forerut {the Hs 130 degeribed later na 0 nj. ar 
U mim. MC 
THE HENSCHEL Hs 1298. f h 
he Hx 1 lesigned. solely for ground. attack: ind tir uim. MK 101 
1 ie Russia Front in J942. "he original 1o the i " ^ 
i ) t ith t An 410 twelve inder h ii f 
1 quii : 1 de netlled 
l Iscr Length Aa ft dan, (10.1 n 
i French-built € gipinent) 8,770 Ms; t 
\ i | r li led ELODO ro 11,250 I. 
Hs 129 l re th m 
pput í phi (us d 1 12,500 


velopment of the experimental Hs 128 


GERMANY 


It was intended that two He S 8 turbo jet units shoul 
installed, but as the airframe was ready for Hight trials be 
the jet units were available, about twenty take-off and landin 


wero made, using the aircraft as a glider 
The development. of this design was 
Messerschmitt Me 202 


parellel to that of the 
continued until late 1944. The 
nireraft was slower a eficient than the Me 
and was eventually abandoned, The power-plant of the 
versions consisted of two BMW 0034 turbo-jet units in nacelle 
under the wings 

Dimensions, Span 30 FC din. (121 
WrtonT LoApED —About 9.550 Ih 

PERFORMANCE. — No datn à 


and 


d generally les 


Length 24 ft. 1 in 
(4,340 kg.) 


(1040 


THE HEINKEL He 343. 
The He 343 was a project for a monoplane fitted with four 
turbo-jet units, the development of which was abandoned 


The Heinkel He 274 Four-engined Bomber, 


(3.810 Chiat MODO ft. (3,050 n nns, Service ceili 
29,520 ft. (9,000 Runge 30 niles (860 ku 

THE HENSCHEL Hs 130A 
Phe Hs 130A was a high-altitude bomber-reconnaissunee de 


It was fitted with two 


The Henschel Hs 129B Ground-Attack Monoplane. 
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ALL THE WORLD’S AEROPLANES 


Daimler-Benz DB 605 
DIMENSIONS, —Span 85 ft 


engines, No armament was installed. 
Vin. (26 m.), Length 32 ft. 2 in, (10.0 in.) 


THE HENSCHEL Hs 1300. 
The Hs 130C was a development of the 130A with two BMW 
SOL J radial air-cooled engines with turbo-superchurgers 


THE HENSCHEL Hs 130E. 
The HE 130E was developed in 1943 from the Hx 128 and from 
the earlier. Hs 130 sub-types as a high altitude reconnaissance 
aircraft or bomber. Tt was not used operationally 
Tyrer Twin engined high-altitude econmalssnnee or. Bomber mono 
plane 
Wiss. Mubowing en 
and with rounded tips 
Struetin. Narrow-chord aderons in two 
flaps mboard of aderons and divided hy tails of engine nacelles 
FUSELAGE Cireular seetion allanetal retire Tros: 


of constant t 
d-skin. con 
s Trailing-edyee 


atilover Wings 


ATL metal sinele-apar ste 


monoplane 


ressed 


sure cabin of. "hot-wall" type built into the nose of the fuselng 
Remotely-controlled photographie equipment aft of the pressure 
compartment, followed. by f age fuel tank and one DR 605 


engine used to supply supercharger ane to the wing engin 
Ttt. User. -Cantilever monoplane type. MI metal structure 
Laxpise GEAR. — Retractable type. Single oleo legs and main wheels 

raised. backwards Tailewheel retracts 
into a lower fin 
WER LANT, Two Damiler- Ben 
inverted Vee liquid-cooled engmes each driving n four-blade 
stantspeed nirserow. These ongines are fod with supercharged 
air by n single DB 605 T engine, located in tho fuselage amidships 
which drives a Roots-type blower. The German designation for 
this blower installation is HZ. "Any" Radiators 
lor the wing engines are under the wings outboard of the nacelles. 
Radiators for the blower engine are heneath tho fusolago aft of 
tho wings located under the 


into The en niveles 


DH 603 5 or T twelve-cylinder 


on 


complete 


Supercharger intercoolers are 


HORTEN. 

HORTEN GEBRÜDER. 

Heap OFFICE: BONN 

This concern, which was engaged in tho development of tail 
less nireraft over a period of years, hud under construction and 
development at the time of the capitulation n jet-propelled 
tail-less fighter known as the Ho 9 


THE HORTEN Ho 9. 

The Ho 9 was an experimental jet-propelled. “flying-wing 
fighter which was envisaged as both a single-seat Day Fighter 
and a two-seat Night Fighter. Tho first prototype was completed 
as a glider, the second and third prototypes were single-seate 


JUNKERS. 
JUNKERS FLUGZEUG UND MOTORENWERKE, A.-G. 
Heap Orrick AND Works: Dessau 
BRANCH AIRCRAFT FACTONIE 

HALBERSTADT, LEOPOLDSHALL, LEIZ: 
General Director : Dr. Leo 8. Rothe. 
Chief Engineer (Military Aircraft) 


EN, BERNBURG, 


Dipl. Ing. Pohlmann. 


The origin of the Junkers Aircraft Factory can be traced back 
to 1910 when Professor Junkers was granted a patent for an 
all-wing aeroplane. The iden was to include the engines, 
fuel system, crew, freight-holds and passenger accommodation 
within the wing in order to reduce resistance to the minimum. 

He adhered to this idea and in 1915 produced the first 
successful all-metal aeroplane, the Junkers Jl, a low-wing 
cantilever monoplane. Immediately after the end of the War 
1914-18, Professor Junkers began the first quantity production 
of all-metal commercial aireraft with the Junkers F13, for 
six passengers. Thereafter followed the three-engined G24, 
for eleven passengers in 1924, the G31 for sixteen passen- 
gers in 1926, in 1927 the single-engined Ju 33/34, in 1928 the 
four-engined G38, for 34 passengers, in 1930/32 the single and 
three-engined Ju 52, for 15-17 passengers, in 1933 the high- 
speed Ju 60 and Ju 160, in 1936 the Ju 86, and in 1937 the 
Ju 90, n. high-capacity four-engined monoplane, the last three 
types being fitted with retractable landing gear. 

From 1934 to 1935 the Junkers Ju 52 was produced as n 
bomber, a conversion which had been provided for in the design 
and construction of this machine. Later it was produced in 
large quantities us a troop-carrier. 

Similarly the Ju 86, first publically announced ns a commercial 
aireraft, also had a dual function and the military model, known 
as the Ju S6K, was built in large quantities to equip the first 
bomber squadrons of the renuscent Luftwaffe 

The principal types produced in large numbers during the 
second World War were the J 2/3M, Ju 87 and Ju 88, and all 
three, but particularly the 88 series, were the subject of contin- 
From the Ju 52 were evolved the Ju 252 and 


uous development 


Ju 352, and from the Ju 88 were developed the Ju 188 and 
Ju 388. From the pre-war commercial Ju 90 were developed 
the Ju 290 and Ju 390. Considerable experimental work was 


also done i 
for the design of the first jet-propelled heavy bomber prototype 
to fly 


jet-propulsion, the Junkers eompany being responsible 


In the latter stages of the war the series production of Junkers 
aircraft was undertaken in the following plants 


Ju 88 and Ju 188. 
Assembly plants :— Bernburg (Junkers), Leipzig-Schkeuditz 
(Junkers), Dessau (Junkers), Leipzig-Mockan (A.T.G.), Halle 


(Siebel) 
Component plants :—Aschersleben (Junkers), Halberstadt 
(Junkers), Dessau (Junkers), Fallersleben (People's Car Works), 


Hiselahein (Opel) 
Ju 87. 
Assembly plant : 
Ju 52/ 3m. 
Assembly plants :—Leipzig-Mockau 
near Paris (Junkers-controlled). 


Bromen (Weser) 


(AT.G.), Villacoublay, 


fuselage and the engine nacelles. Fuel tanks 
in wings and fuselage, the wing tanks having n combined capacity 
of 564 Timp. gallons and the fuselage tank 375 Mnp. gallons. 

AccowMopATION. —Crew of four accommodated in a. pres 
partment in the noso of the fuseligr 

Motixrex. Two remotely-eontrolled. turrets, ench ari 
13 mim. MG. EH machimescuns, or 
compartment, One 20 ifm, MG. 151/20 cannon, 
trolled, im tail turret. Perisenpic Boral 
on carriera inder the wings onthonrd. of the engine 

Dirksstons. Span 108 ft. Jin. (33 n.) Length 64 ft 

Wear Lospep. Approximately 38,000. Ibs. (17,250 kye.) 

Penrowiasee. -Maximum Approximately 320 iph. (512 
kendi) t 40.000 ft 15.000 tur 50.000 fi 


THE HENSCHEL Hs 132. 

The Hs 132 was an experimental jet-propelle 
and ground attack monoplane, Tt was of 
with a wooden wing and a metal fuselage, ‘Phe pilot lay prone 
in the fuselage, The unit "l of one Jumo 004 
turbo-jet umit. The mreraft had n span of approximately. 40 
ft. (12.2 m.) and was designed to carry a maximum bomb load of 
3,400 Ibs, (1,500 kg.). The maximum designed speed (without 
bombs) was 495 m.p.h. (702 km.h.) at 3,000 ft. (915 m.) 


wings betweon th 


irised eom 


| with two 
nw th 
remotely-con 


* above and o 


sights when carried. 


nacelles 
7 in, (19.7 in.) 


speed 


(12,200 in.), Service veil: 


dive-bomber 


mixed. construction 


power cons 


HENSCHEL WINGED MISSILES 

Tho Henschel company was responsible for the development 
and design of a number of "guided winged missiles" under the 
direction of Professor Wagner 

Among the many Henschel “winged missiles” wore th 
and its more advanced developments, the Hs 204, 1M and 

VP (Hs 117) rocket-propelled and radio-controlled bombs for 
use against ground, sea or air targets ; the Hs 208, a light version 


Hs 203 


the fourth was intended to be à two-seater, 
ho sharply swept-back cantilever wing was of mixed con 
struction with a welded steel-tube centre-section, wood outer 
sections and metal tips. The crew. accommodation was in a 
swelling on the centre-line which extended aft of the trailing- 
edge and terminated in a sharp point. Close alongside the 
central swelling and in the wing were installed the two jet units 
which passed. through the main spar and exhausted over the 
tratling-edge. Tho first installation consisted of two Junkers 
Jumo 004 units, but subsequently two BMW 003 units were to 
bo installed 

All control surfaces were on the outer wings. 


Divided hinged 


THE JUNKERS Ju 52/3m. 
The original Ju 52 was a single-engined civil transport 
later three engined development being designuted the Ju 5: 
Both these versions appeared as 15-17 pas 


the 
3m. 
enger transports in 


the period 1930-32, but from 1934 to 1935 the three-engined 
Ju 52/3m was produced as a bomber for the Luftwaffe, Lat y 
it was put into production as a military transport, in which 
cate 


ory it served throughout the European war. 
are the principal sub-types of the Ju 52/3m 

Ju 52/3m g3e. Three BMW 132 A engines. The oldest service 
sub-type. Maximum flying weight 20,900 lbs, (9,500 kg.) 

Ju 52/3m g4e. Landplane transport similar to the gie but 
with strengthened  landing-gear. Maximum flying weight 
increased to 23,100 Ibs, (10,490 kg.). kA 

Ju 52/3m g5e. Generally similar to the g4e but built as both 
a landplane and a float seaplane, Fitted with three BMW 
132 T engines. Wings fitted with de-icing equipment. 

Ju 52/3m g6e. Similar to the g5e but built as a landplane 
only, Modified radio equipment. 

Ju 52/3m gTe. Similar to the g5e but fitted with automatic 
pilot, wider loading door and certain internal modifications. 
Maximum flying weight : 24,200 Ibs. (10,990 kg.). 

Ju 52/3m g8e. Similar to the gbe but available ns à landpline 
transport only 
Tyre. Three-engiwd General. Purpose: Military 

and Paratroop-carrier, Also used ax miuyenetic-mine sweeper 
Low-wing cantilever monoplane. Middle portion built into 
fuselage, of which it forms the undersurface. Wings joined by 
typical Junkors screw couplings, Eight duralumin tube spars, 
arranged in pairs vertically over one another and braced with short 


The following 


F'rousport, Glider 


of the Hs 293 and designed to be launched from rails fitted t 
night fighters for combatting night bombers: and the Hs 
another rocket-propelled missile for use by German 


nireraf! 
agninst other nircraft 

The Hs 203 was first used against Allied shipping in the Summer 
of 1043. [t was enrried by such nireraft as the Dornier D 
217E-5, the Heinkel He 177 and the Junkers Ju 290 and nsed for 
attacks on merchant ships, landing eraft and c 


her non-arn 


vexse The Hs 203 is also understood to h been tried 
n weapon to combat day bomber attacks on the Reich but it 
not successful at height, Also, the advent erful 


ib the nee 
irriers for the 


cover for U.S. day bomber formations rule 
comparatively slow and heavy nireraft used n 
missiles 

The Hs 298 was a smaller version of the 
wireraft, Tt was fitted with n two-stage 
operate successfully up to a height of 20,000 ft. (4 
carried a small. war-head, believed. to be not much more 
150 Ibs. (70 kg.), us compared with the 1,100 Ibs. (500 kg.) of the 
Hs 203, 

AIL these 
wing and tail surfaces and n 
muin body to provide initinl neceleration after release from the 
ft. In the tail a number of incon 
candles, the succ glowing of which provided th 


293 for use 


from 
or id (e 
1004 It 


rocket n 


were radio controlled and provided with 
rocket devico located: under the 


irrier extreme wer 
went 
controller in the carrier nireraft with an aiming 
The Hs 293 had n span of 10 ft. 7 in. (3.23 10.) a 
V3 ft. 4 in. (4.128 m.) It weighed about 1,700 Ibs 
whieh 1,100 Ibs. (500 kg.) was explosive charge 
The Hs 204 had à span of 1H ft 2 in. (4.326 m.) and a length 
of 16 ft. 5 in. (0 im.) and the Hs 205 a length of 14 ft. bain, (43 


m.), its span being the sume ag the 204 


nireri 


easive 
uide 
yd n length ol 


surfuces were responsible for longitudinal and lateral control 
and spoilers for directional control 

The landing-gear was of the retractable tricycle type, the 
main wheels being raised inwardly and the nose wheel backwards 


The proposed armament was to consist of four 30 min. MK 
108 cannon for the Day Fighter, with proyision for carrying 
2,000 lbs. of bombs when Fighter-Bomber. The 
Night Fighter would have been fitted with both heavy calibre 
guns and rockets 


used as n 


DIXENSIONS. —N| 
Went About 
PERFORMANCE 


in 52 ft. 6 in (16 m.) 
20,000 Ihs. (0,080 kg.) 
About 500 m p.h. (800 km.h.) at 20,000 ft 


(6,100 m.) 


struts to each other. The corrugated motal skin stiffens the wing 
against torsion. Along whole of trailing-edge runs a flap mounted 
to give double-wing effect. This can be used to vary the camber 
and so increase the lift of the wing. The outer sections are operated 
differentially as ailerons and are horn-balanced 

FusELAGE.—Rootangular section, with domed decking. Duralumin 
framea nnd bracing of simple channel section, together with four 
longerons, compose frame. Stressed skin of corrugated light-alloy 
shooting. 

Tait Uxrr.—Normul monoplane type, with semi-cantiever tailplane 
passing through top of fuselage and braced to the underside of 
seme, with single strut on each side. Elevator of double-wing 
construction like wing and aileron, and horn-balanced. Cantilever 
fin and horn-balanced rudder. Tho whole of all-metal construction 
with corrugated metal covering. Tail-plane adjustable in flight 

LawpiNG Gean.—Divided type. Half-axles and radius-rods hinged 
to fuselage, Oleo-pneumatic shock-absorbers attached to upper 
wing-root of foremost spar. Compressed-air brakes. Twin single 
step floata can replace wheels. 

Power PravT.— Three BMW 132 A or T nine-cylinder radial air-cooled 
engines. Fuel capacity 535 Imp. gallons 

AccoMMODATION.—Totally-enclosed pilot's cockpit above and forward 
of wing. Side-by-side seats with complete dual controls. Radi 
operator, when ‘carried, has folding seat in pilots’ compartment 
or is seated near the window gun mountin Behind cockpit 
is large cabin for the accommodation of 16-18 fully-armed troops 
Cabin may also bo fitted to curry twelve stretcher cases 

ARMAMENT.Guns may be mounted in forward fuseli 
lateral or ventral positions. A typical armament comprises oné 
dorsal 13 m/m. MG 131 and two lateral 7.9 mim. MG 15 machin 
guns, 

DIMENSIONS.— Span 95 ft. 10 in, (20.25 m.). Length 62 ft. (18.0 m 
Height. 14 ft. 10 in. (4.5 m.), Wing area 1.190 sq. ft. (110.5 sq.m 


in dorsal 


The Junkers Ju 52/3m General Purposes Military Transport (three 830 h.p. BMW 132 engines) 
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The Junkers Ju 86P High-altitude Reconnaissance Monoplane (two Junkers Jumo 207 engines). 


6,510 kg), Maximum take-off 
x Maximum speed at sca level 105 mph. (264 km,h 
g speed 132 m ph. (211 km.h), Climb to 10,000 ft, (3.050 
7 mins, Service coiling at mean weight. 18,000 ft. (3,400 m 
with maximum fuel 800 miles (1,280 km.) 


THE JUNKERS Ju 86P and Ju 86R. 
The Ju 86P and Ju 86R were high-altitude reconnaissance or 
bomber aircraft developed from earlier Ju 86 sub-types. ‘They 
vere used on a few occasions in bombing operations against 
the British Isles 
Whereas the original Ju 86 had a span of 74 ft (22.6 m.) for 
the high-altitude versions this was increased to 84 ft. (25.6 m.) in 
the Ju 86P and 105 ft. (32 m.) in the Ju 86R The considerable 
ase over the original span resulted m a wing plan with a 
ronounced change of taper at both leading and trailing edges 
ind almost grotesque pointed tips. The usual Junkers “double. 
Jloyed, with two-flaps and a divided 


wing” construction was c 
ileron to each wing 

Junkers Jumo 207 or 208 turbo-supereharged compression 
ignition engines were fitted, typical installations in the Ju 86P. 
being two Jumo 207A1 and in the Ju 86R two Jumo 207 B-3'V 
The Ju 86R could be fitted with GM 1 (nitreous-oxide) power 
boosting installation 

Both these aircraft were fitted with pressure cabins and were 


rmally unarmed. The crew consisted of pilot and radio 
perator 

The maximum flying weight of the bomber version (up to 

00 Ibs.—1,000 kg. bombs) was 25,400 Ibs, (11,530 kg.). For 

onnaissance three cameras were carried in the fuselage 

The Ju 86R had a maximum speed of about 260 
116 km.h.) at heights above 30,000 ft. (9,150 m.). At 
heights an endurance of 7 hours, 10 mins. was obtained with 
12 Imp. gallons of fuel. This endurance corresponded to a range 
f about 980 miles (1,570 km.) The absolute ceiling was about 


40,000 ft. (14,950 m.). 


THE JUNKERS Ju 870. 


The Ju 870-1 was an experimental deck-Innding development 
f the Ju 87B-1 Intended for use in the aiveraft-carrier Graf 
Zeppelin, wh is never pleted. the Ju 87C was stressed 
r vatapiltaug and was fitted with à Jettisounble landing-gear 
r emergency alighting im the sea. Development was abandoned 


ry in the 

THE JUNKERS Ju 87D 
he Ju 87D was developed from the Ju 87B and R which, in 
re derived from the Ju 87A Che Ju 87R was similar 
but had provision for the installation of external fuel 


under the wings in place of bombs 


The Ju 87D differed considerably from the Ju SFB The 
no 211 J engine with induction cooling was installed, cowling 
nd cockpit enclo 


ire were re-designed and provision was made 


rr a bomb up to 3,960 Ibs, (1,800 kg The coolant 
radiators were mounted under the wings and additional armour 
fitted 
Originally a dive-bomber, the Ju 87D was later used for ground 
ttacl n by night. The following are the principal sub 
pes of this Seric 
Ju 87D-1, A development of the Ju 2 with the Jumo 
?11J engine and increased range 
Ju 87D-3. Similar to the D-1 but with increased armour 
Ju 87D-4. Similar to the D-3 with provision for mounting 
tusonable weapon containers for service during the Rus 
paign 
Ju 87D-5. Developed from the D-3. Span increased to 40 
21 in. (15 1r Increased diving speeds permitted, Jetti 
ble landing-gear 
Ju 87D-7. Similar to D-1 but with D-5 wings and increased 


Ju 87D-8. Similar to D-3 but with D-5 v 


igs nnd increased 


f Twoseat Dive-Bomber and Ground Att 
Vives —Low-wing cantilever monoplane, Centre 
integral with the fuselage and set at 


monoplane 
tion built 
we anhedral. Outer wing 


tions, tapering in chord and thickness, set at coarse dihedral 

T par all-metal structure with closely-spaced rihs and stressed 
wling-edge of wings and contre-sectior 

lo-wing" principle, outer portions acting 

portions ns landing flaps Diving brakes 

ard of landing gear logs 


wings and in 
ve attack they are 
iren to miril 


metal construction 


ntal centro-line. The 
1 skin is ri to “Z"-xection frames and open 
t the fu o aro joined. by 
l 

Usit.—Braced noplane type. Junker louble-wing" tail 
and Ly braced below to fuselage 
t metal structure with smooth 

t i mir in movable surfaces 
I Mach uni urporates 
h lege attuched to extremities c 


losed in streamline cusings, Oriontable 


The Junkers Ju 87D Dive-Bomber, 


GERMANY 


cylinder 


Powrn Praxt.—Ono 1,300 h.p, Junkers Jur 
inverted Vee liquid-cooled engir Throo-bladed Junker 
bladed nirserew, Two coolant radiators beneath centre-se 
me on each sido of fusolage. Oil cooler beneath engine 
tanka in wings have n capacity of 170 Imp, gallons. Two 66 gallon 
drop tanks can he fitted 

ACCONMODATION.— Tandem seats over wing and covered by contin, 
canopy with hinged and sliding sections. 


AmrAMENT.— Two 20 m/m. MG 151/20 cannon in wings, one on either 
side of the fuselage and firing outside area swept by sirscrew, and 
twin 7.0 m/m. MG 81 machine-guns on flexible mounting in rear 
cockpit. For ground attack two weapon carriers (six MG 81 each) 


may be mounted under the wing: 
Bown Loap.—One 550 lb., one 1,100 Ib., one 2,200 Ib, or one 3,960 
. or four 110 lb., two 


Ib. bomb may bo carried under tho fusela 
550 Ib. or two 1,100 Ib. bombs under the wings 

DiMENSIONS.— Span 45 ft. 4 jn. (13.8 m.), Length 30 ft, 6 in. (1.13 m.), 
Height 12 ft. 9 in. (3.9 m.), Wing aren 335 sq. ft. (31 sq. im.) 

Weients.—Normal flying weight 12,600 Ibs. (5,720 kg.), Maximum 
permissible take-off weight 14,500 Iba, (6,585 ky 


PeRPoRMANCE.—Maximum speed 255 m.p.h. (408 km.h.) at 13,500 ft 
(4,120 m.), Climb to 15,000 ft. (4 5 m.) 19 min. Service ceiling 
nt menn weight 24,000 ft. (7,320 m Range with maximum fuel 
1,200 miles (1,020 km.), Range with maximum bombs (3,960 Ibs 


1,800 kg.) 620 miles (1,000 km 


THE JUNKERS Ju 87G. 

Developed from the Ju 87D, the G Series of sub-types carried 

two 3.7 in, BK (Flak 18) guns under the wings. No dive-brakes 
were fitted. There were both long and short span versions. 


THE JUNKERS Ju 87H. 
The Ju 87H was a dual-control trainer. There were versions 
corresponding to the D-1, D-3, D-5, D-7 and D-8, 


THE JUNKERS Ju 88A. 

The Ju 88A was first fown as a bomber in 1936 and approxi- 
mately fifty had been built by the beginning of 1939. This 
basic design was subsequently adopted for a wide variety of 
duties, and Ju 88 aircraft in various forms were in operation 
throughout the entire period of the European war. The Ju 88 
was still in production when hostilities ended. 

The following were the principal types in the 

Ju 88A-1. Two Junkers Jumo 211 B-1 or G engines. 
Armament : four 7.9. m/m. MG 15 machine-guns. Bomb load 
2,500 kg.). Span: 60 ft. 4 in. (18.4 m.). Flying 
weight: 27,500 Ibs. (12,485 kg.) 

Ju 88A-2. Similar to the A-1 but with special fittings for 
catapult-assisted take-off 

Ju 88A-3. Trainer version of A-1 with dual controls and 
throttles and various instruments duplicated 

Ju 88A-4. Two Junkers Jumo 211 F, 211 J-1 or J-2 engines. 
Span increased to 65 ft. 10 in. (20 m.) and landing-gear 
strengthened. Typical armament: one 13 m/m. MG 131, 
7.9 m/m. MG 81 and one twin MG 81. Bomb load iner 
600 Ibs. (3,000 kg.) 
Ju 88A-5, Two Jun 


ased 


2114 


er Span and 
imilar te A-I 


bomb load as for Ad Balloon 
cable cutter could be titted 

Ju 88A-6. Similiar to A Hoon cable fender and 
destroying gear fitted. Trimu ght of 130 Ibs. 
installed in the end of the fuselize to compensate 


of the fender. Total weight of fender and trimm 
S40 Ibs. (381 kg.) and reduction of speed ine to fc 
19 m.p.h. (30.4 km.h.) 


The Junkers Ju 87D Two-seat Dive Bomber and Ground Attack Monoplane (Junkers Jumo 211 J engine). 


The Junkers Ju 88A-4 Bomber (two Junkers Jumo 211 J engines 


ALL THE WORLD'S AEROPLANES 


Ju 88A-7. Dual control trainer based on the A-A 
Ju 88A-8. Similar to A-G but developed from the Ad 
Ju 88A-8. Tropical version of the A-1. Carried water 


containers, sun-blinds, shotgun and rifle, rucksacks, sleeping 


bags, ote., for desert operation 

Ju 88A-10, Two Jumo 211 B or G engines, ‘Tropical version 
of the A-6. 

Ju 88A-11. Tropical version of the \-4 

Ju 88A-12. Truner similar to the 5 but with increased 
cockpit width 

Ju 88A-13. Ground attack. aircraft doveloped from the 
Vp Increased armour. No dive-brakes, automatic pull-out 
device or precision bomb-sight, Fitted’ with special anti 
personnel bomb installation 

Ju $8A-14. Similar to A-4 but with built-in’ balloon-eable 
cutters and other refinements 

Ju 88A-16. Dual-control trainer 

Ju 88A-17. Similar to A-4 but equipped for torpedo 


arrying. 


Tyee —Twin-engined Bomber, Torpedo-carrier and. Roconnnissance 


WiNos—Low-wing cantilever monoplane, Wings have constant 
taper in thickness, but in plan form the portion of tho wir 
between fusolago nnd en volles is of almost. constant chord 
whereas portions outboard of engines have doublo tapor. All 
motal two-spar structure with flush-riveted strossed-skin covering 
Entire trailing-edgo hinged, the outer portions acting as ailorona 
and the inner sections as landing flaps. Slatted diving brakes 
hinged beneath front spar und outboard of engine nacolles, 
Hot-air leading-edge dleeing 

FusELAGE.— Oval metal monocoque built up of a number of "Z 
section frames and top hat-section stringers to whieh is riveted the 


smooth stress hearing skin, 
Ttt Uxtr.— Cantilever monoplane type, All-metal framework with 
metalcovered. fixed. surfaces and fabric-covered elevators and 
rudder. Rubber pulsating overhoe-type deseers on. tailplane 
loading edges 
Laxpixa GEAR — Retractable type. Wheels are retracted backwards 


and turn through 90 de to lie flat in lower portions of engine 


nacelles, Fixed. tiul-w heel. 
Power Prax. Two Junkers Jumo 210 J twelveeylinder inverted 
Veo liquid-cooled « wi cirenlur. nacelles with erenler frontal 
radintors incorpora li water iiid oil-cooli elements. Cun 
trollable gills aft of radiators. "here are five petrol tanks, four in 
the wings. two of 72 gallons (324 lit res) inboard of the engine nacelles 
ind two of 90 gallons. (405. litres) outboard of the nacelles, all 
between the wing-spars, unid à fifth tank of 250 gallons (1,126 litres) 
in the fuselage Day between the main spars. Pr noas mudo 
for Htting another fuselage mnk of 152 gallons (690 litres) in the 
ster bomb bay. MI tà ire provided with xolenoid-operated 
nir-pressnre Valves aml discharge pipes far jettisoning tho contents 
ME tanks are of fibro encased m rubber VDM or Junkers con 
trollable-piteh full-fentherimg iirserows with de-icing stinger rir 


AccomMopation — Provision for crew of four grouped closely together 
in portion of fuselage forward of front spar. Pilot on loft with 
bomb-nimer alongside, but at lower level. Upper rear gunner's 
position immediately behind pilot nnd radio-operator's position 
behind. bomb-aimer but low down to enable him to operate lower 
rear gun. The fuselage nose is entirely glazed. with optically-flat 
transparent panels, Pilot and rear gunner are beneath short 
continuous transparent hooding, the after end of which terminates 
with the upper-gun mounting. Blister beneath fuselage has an 
armoured gun-mounting aft to fire beneath tul. AH erew positions 
armoured. 


ARMAMENT.—One 7.9 m/m. MG 81 (operated by the pilot) and one or 
two MG 81 (fired by bomb-nimer) in nose, one 7.9 m/m. MG 81 or 
13 m/m. MG 131 in upper rear firing position, and one twin MG 81 
in lower rear firing position, Two external bomb-carriors under 

ch inner wing suitable for bombs up to 1,000 kg., for larger 

types of incendiary bomb containers (435 kg. and 900 kg.) or forextra 
petrol tanks, Normal external bomb load is four 250 kg. bomb. 
hut alternatively the board. carriers under each wing-root may 

b or torpedo and the outboard carr 


carry. one 1,000 kg. l 

une 250 or 500 kg, bomb ewh. Ten bomb-carriers are fitted 
the middle fuselage compartment, each enpuble of taking a 50-kg 
homb, a flare or an incendiary bomb container. The forward 


bomb bay i« no longer used 


agth 47 ft. Lan. (14.4 m.), 


DINENSIONS.—Span 02 ft. 10 in. (20 im.) 
90 sq. ft. (54.5 sq. m.) 


Height. 15 ft. 11 in. (4.8 m), Wing arca 7 
WEIGHTS. mal loaded woight 26,700 Ibs. (12,122 kg.), Maximum 
issible take-off weight 31,000 Ibs. (14,075 kg.). 

05 mph. (472 kmh.) at 17,900 ft 

(5,340 m), Climb to 17,500 ft 340 m.) 23 mins., Service ceiling 

at mean weight 27.000 ft. (8,235 1n.), Range with maximum fuc 

1.900 miles (3.040 km.), Range with maximum bomb Iond (6,600 Tbs 
3,000 kg.) 650 miles (1,040 km.) 


THE JUNKERS Ju 88B. 

Only a few aireralt in the 13 Series (18-1. 1-2 and B.3) were 
built perimentally. ALL were titted with BMW 801 radial 
air-cooled engines and all had a re-designed nose. Tho Ju S8 B 
may be regarded as one of the forerunners of the Ju 188 


THE JUNKERS Ju 88C. 

The Ju-88C Series were day and night fighters developed from 
the Ju 88 A. A crew of three was carried and the Jumo 211 B, 
211 G, 211 J and BMW 801 engines were fitted in the various 
sub-ty pes 

Ju 88C-1 Also known in the early days as the 882, the Z 
indicating “Zerstörer” (destroyer or heavy fighter). Heavily 
armoured nose enclosing one MG 151, one MG 15 and three MG 
17, all fixed and firing. forward wo further MG 15 guns, 
one in dorsal and one in ventral positions 

Ju 88C-2, Similar to C-1 but with wider span wing, Nome 
times carried an MG FF cannon in place of the MG 151. In 
addition, two MG FF could be carried under the fuselage 

Ju 88C-8. Similar to C-2 but fitted with BMW engines 


Ju 880-4. 5 
Ju 88C-5. Experimental lishter. No gun blister under the 
fuselage. Crew of two only 


Ju 88C-6. Two Jumo 211 J engines, Armament: three 
MG FF cannon and three MG 17 in nose, and two MG 151/20 
in n “Sehrage Musik" mounting in which the guns are fixed in 
the Fuselage and fire obliquely upward and forward 

Ju 880-7, ‘Two BMW 801 engines. Special armament 
inatallatie 


PERFORMAN Maximum speed 


ilar to C-2 but with provision for cameras 
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Junkers Ju 88C-6 Night Fighter. 


The following particulars relate to the most commonly-used 
Ju 88 night fighter (C-6) 


VrsronwascE.— Maximum speed 300 mph, (480 kinh.) 


M meun weht 
with maximum fuel 1,230 mile 


e THE JUNKERS Ju 88D. 

The Ju 88D Series were specialised long-range reconnaissance 
aircraft generally similar 
wore developed from the A-4 and A-5 respectively. 
was à tropical version of the D-1 
was fitted, and two cameras with heating installation. were 

in the rear fuselage. 


No dive-brak 


both front and rear bomb compartments. 
Tu 88D consisted of ono MG 
twin MG 81 


two MG 81 


PERFORMANCE —Maximum speed 300 mp h. (480 lanh.) at 17,500 ft 


5 mean weight 
Range with maximum fuel 2,200 miles (3,520 km.) 


THE JUNKERS Ju 88G. 

All subtypes in the G Series y 
from the Ju SNC 
radial engines, while later sub-types had Jumo 213 A or E liquid 
j 38G was the samo us 
fitted to the Ju 188 and the forward firing guns wero in a ventral 


e night fighters developed 


was fitted with BMW 801 D or 


cooled engines, tail-unit of the 


The following particulars relate to the Ju 88G-7 


distinguished by a long nose fairing which partially enclosed 
the radar aerial array 


Toena. 


r. consisting of pilot » ol r 
Piast Two Junkera Jamo 213 E liquid-rool 
tankage 703 [inp. gallons. One 10&:gullor . 

be carried 

sent. — Four foeward-firmg MG 161/20 cant oo 
per gun), two MG 151/20 npward firing eannon (200 r 

«nd one rearward-firing 12 m/m. MG 131 (300 round. 

Weronrs-— Normal loaded. weight 24,000 Ihs (13,120 | I 

take-off ght 32,350 Ihs. (14,090 kg 

V'ERrOROANCE — Mnxinum speed (without T med 

102 mph (043 km.h.) nt 20.800 ft. (0,090 Maximi n 
endurance. (but including one hour n ahnt i 


THE JUNKERS Ju 88H 
p Tho Ju 88H as characterised by a long fuselage 
38 ft 17.7 m.) resulting from the introduction of t aedeliti 
bays, one forward 


id one aft of the main spar. Bomb 
fighter and reconnaissance versions were proiected but H 
the end of hostilities the Ju 88H was re 
components of composite nireraft 


| for use na th 


THE JUNKERS Ju 88P. 

The Ju 88P was n ground attack aireraft and was produced y 
very limited numbers. Tt was fitted with n large fairi 
a BK 5 cannon and the airframe was suitably reinfe 


The 75 m/m. BK 7.5 gun originally fitted was not a suc 
and was replaced by the 50 m/m. BK 5. The gun fairing, which 
waa jettisonable, was of sufficient size to accommodnte rearward 
firing twin MG 81 machine-guns in addition to the large forv 
firing cannon, which was inclined downwards at n small angl 
to the line of flight 


The Jumo 211 J engines were protected by armour and outer 
wing tanks were not fitted, The all-up weight of tho Ju 88P-1 
was 24,400 Ibs. (11,080 kg.) and the maximum speed at 
level was 244 m.p.h. (390 km.h.). Another version of the J 
88P was fitted with BMW engines 


THE JUNKERS Ju 888. 

These bomber sub-types wero fitted with either BMW 801 6 
or Jumo 213 A engines. As compared with the A-4, the principal 
external differences were the provision of a smooth glazed now 
the elimination of the "bola" and lower gun position under 
the fuselage and the removal of the upper nose guns 


Ju 888-1. Two BMW 801 G radial engines with GM-1 po 
boost installation. The GM-1 tank occupies the rear bom! 
compartment. Armed with a single rear-firing MG 131. Neitt 
dive-brakes nor automatic pull-out gear were fitted, and there 
was no provision for de-icing the tail surfaces 


Ju 88S-2. Differed from the 8-1 in having a large bomb-bay 
under the fuselage. Two MG 131 rearward-firing guns were 
fitted at the rear of the bomb-bay, these guns supplementin 
the single M JM of the §-1. The semi-external bomb stowaz 
left the normal bomb bays free 


for increased fuel tankage 


Ju 888-3. Two Jumo 213 A engines. Otherwise similar 
to the S-1. Loaded weight 23,100 Ibs. (10,490 kg.) Maximur 
speed about 355 m.p.h. (568 km.h.) at combat rating at 20,300 
ft. (6,190 m.) and with two 2,200 Ib. (1,000 kg.) bombs. The 
endurance was 7) hours at maximum economical and 6 hour 
at maximnm continuous rating. 


THE JUNKERS Ju 88T. 


The Ju 88T was a photographic-reconnaissance !y[X 
either BMW 801 G or Jumo 213 A engines 


with 


The Junkers Ju 88G Night Fighter which had a tail similar to that fitted to the Ju 188. 


A Junkers Ju 88R Night Fighter (two BMW 801 engines), 


BMW 801 G 
singlo renrward-firing MG 
l tank could be housed in 


Ju 8SST-1, Generally with 
Armament 


a petrol tank or 


similar to the S1 
comprised a 
(GM 
omb- bay 


Ju SST-3. Two Jumo 213 A engines. Maximum speed 380 
ph. (808 km.h.) at 20,500 ft, (6,250 m.) With GM 1 the 
ad could be boosted to over 400 m.p.h. (640 km.h.) 


O00. ft, (8,540 v 


THE JUNKERS Ju 136. 

| design for a four-engined development. of 
introduction of a new centre ction 
ind a fixed landing-gear between 


The Ju 136 was 


the Ju 86, achieved by the 


carrying two additional engine 
fy the outer wing pane This was purely a 
project, imtiated in September, 142 h never underwent 


subsequent development 


THE JUNKERS Ju 188A. 


based on the design of the 

of its numerous applications 

Tu 188 (all sub-types) had a 
6 in 


The Ju 18S was Ju SN and was 
intended to replace it 
compared with the Ju 88, the 


| wing of inerensed. span (72 ft 


in some 


redesigned nose and 


^l with pointed wing-tips 


The Ju 188A, one of the most common sub-types, appeared 
in service later than tho Ju 188E. It was fitted with two Jumo 
213 A engines and carried a crew ol five 
ARMAMENT One 20 m/m. MG 151/20 in the nuse, ono 20 m/m. MG 
51/20 in the dorsal turret, one 13: m/m. MG 131 hand-operated 

dorsal gun, nnd one MG 131 or twin 7,9 m,m, MG ST guns in the 

lower rear-firing position 
Bown Loap.—Maximum 6,600 Ibs, (3,000 kn). ‘Typical loadings 
twenty 154-Ib. (70-kg.), six 350-1b. (250-kg.), four 1, 100-1, (500-kg.) 

or two 2,200-Ib. (1,000. 

DIMENSIO: Span 72 ft. 2 in. (22 m.) 
of tailplane 26 ft. 3 in. (8 m ) 

NonwAr Loapep Wrronr.—32,000 Ibs, (14,530 kg 

PERFORMANCE.— Maximum speed 325 m p.h. (4 


Length 49 ft. (14.0 


), Span 


km.h) at 20.500 fi 


(6 0 m.), Climb to 20,000 ft. (6,100 m.) mins., Service ceiling 
33,000 ft, (10,060 m.), Range (with 3,000 Ib. 1.500 kg. bombs 
1,550 miles (2,480 km.) 

One version of the Ju 188A was adapted for carrying two 


torpedoes. At sea level this aircraft. had a maximum speed of 


267 m.p.h. (427 km.h.) 


THE JUNKERS Ju 1880€. 
A bomber development of the Ju 188A. but 
armed with two MG 


titted with a 


remotely-controlled tail-turret 131 guns 


The rear portion of the fuselage was suitably reinforced. Outer 
wing tanks were not fitted 
THE JUNKERS Ju 188D. 
The Ju 188D was a reconnaissance version of the Ju 188A 
and was fitted with the samo engines and armament. The 


maximum speed was 330 m.p.h. (528 km.h.) at 20,500 ft. (€ 
1n.) and with GM I this could be increased to about 350 m.p.h 


(560 km.h.) at 26,000— 27,000 ft. (7,625—8,235 m 


The nose of the Junkers Ju 188E showing the radar array 


THE JUNKERS Ju 188E 
Introduced into servi before the Ju 188A the E 
as fitted with BMW 801 D engine Vh 
315 m.p.h. (494 kindi) at 20,000. ft. (6,100. m 
31,000 ft 


maximu 


ervice ceiling (9,450 im.) 


THE JUNKERS Ju 188F. 


Ju lssk 15 à reconnaissance version generally similar 
the Ju 188D but fitted w BMW 801 D engines, With 
M 1 the maximum speed v rout 340 m.p.h. (544 km.h 
000—27,000 ft. (7,625—8,235 m.) and the range witl 
iximum fuel 1,950 miles (3,120 ken 
THE JUNKERS Ju 188G. 
he Ju ]88C 1 projected development of the Ju 188 
ternal bomb stowage in a large faired bay under the 
The fuselage tankago was reduced to provide add 
mb stowage. Armament was the same on the Ju 
t that twin MG to be substituted for the 
I l in the tr ition und four MG 131 ore 
r 1 
I gned maximum speed was 336 m.p.h. (538 h.) 


The Junkers Ju 88S twin-engined Bomber with hemispherical nose and no under-gun positions. 


The Junkers Ju 188E Bomber (two BMW 801 D engines). 


The Junkers 188E Twin-engined Bomber. 


at 20,300 ft. (0,190 m.) and tho range with 3,300 Ibs. (1,500 kg.) 
1,490 miles (2,385 km.) 


THE JUNKERS 188H. 

Tho Ju 188H was a projected reconnaissance sub-type to have 
the same tail-turret and modified rear fuselage as tho Ju 188 
Otherwise it similar to the Ju 188D, The designed 
maximum speed was 328 m.p.h. (525 km.h.) at 20,300 ft. (6,190 


of bombs was 


was to be 


m.) and the rango 1,055 miles (3130 km.) at 250 m.p.h. (400 
km.h.) 
THE JUNKERS Ju 188R. 
The Ju I88R wa projected night fighter vorsion which 
was not produced in quantity. A fairing undor tho fuselage 
vas designed to take four 20 m/m. MG 151/20 or two 30 m/n 


MK 103 cannon 
THE JUNKERS Ju 1885 


Phe Ju 1888 was a bomber with a three-man pressure eabin 
ind was fitted with either two Jumo 213 A or BMW 801 'M 
engin The nose fairing was modified us compared with the 
Ju 188C but the nose glazing was retained. There was a 
remotely-controlled tail-tu. ined with twin MG EH machine 
guns and a large fairing under th vb-ba 


X ground attack version of the Ju 1888 had a modified cocky 
fitted with a BK 5 


in à fairing under the nose 


THE JUNKERS Ju 188T 
This was a photographic-reconnaissance 
cabin and either tw A or SOL 


cover and an armoured n It wa 


BK 3.7 (Flak 18) gur 


ureraft with pressure 


Three 


IM engines 


cameras were carried 


THE JUNKERS 8-263 (Ju 248 
The development of the Messerschmitt Me 163 
ver in its later stages by the Junker which 
ureraft of simila under the designation Ju 248 


mpany 
characterist 


nation 8-2 


The fuselage of the 8 


3 s treamline 
form than the Me 163 and n 


1 better 


ieyele. landing-gear 
w fitted to permit the elimi landing. skid and 
toil wheel fairir Phe win suitably modified 
t rn modate la U Stott n re used, the slight 
increased span being only du the wider fuselage. The fin 
and rudder were standard Me 163 B component 
The power-umt, a 100.309 C roi t ered from that of 
the Me 163B in havir x »nbustion. chamber to 
ive mor ne i ising performar A total of 
Hons of “C Stoff" and 183 gallons of "T Ste ild be carrie 
Phe pilot's cockpit pressurised, 'Tho armament consisted 
Ftwo MK 108 cannon mounted in the win 
1 ] Length 2 J Ne 
D 1 t ed 590 t HA kinh Climt 
10,000 i t ins. Enduranee at 36,000 ft 
10,080 Unt 4i hi. (006 kmh) 15 mir 
THE JUNKERS Ju 252 
A transport aireraft fitted with three Jumo 211 engines, the 
lu 252 8 levelopimen V the Ju 252 and the forerunner of 
the du d n produced and operated only on a limited 
THE JUNKERS Ju 287 
MU hind not q | beyond the prototype stage 
the J 287 was of ninistal interest beeiuse of ulior win 
" tthe d t the first heavy jet-propetled bomber 
l'he Ju 287 had wing nd approxi 
the o inj tibout mid 
wmd tail rose and the tail unit were 
imilar to full crew would have com 
prised y igator and radio-operator inner 


wh two-seater 


although the ] 


Ultimately the Ju id have been propelled by two larg 
turbojet units made by BMW or Junkers and each developin 
tatie thrust of the order of 5,500—7,000 Ibs. As these unit 
were not ready various arrangements of four or six units were 
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Power | I 
/ hial a i 
r lgo of tl 
1 i 
m i f 
| + 
nd f 
Y " 
neked l 
i 
151/20 i 
MG 151/2t l 
lt al I 
u 
Dime Spa PE I 
M iren 2,210 i 4 
Weiout Loaded MA. 000 
Loaded w t 
Li 45,400 | 
Penron ] 8 
400) cl W à 
milo (6,000 ln.), Ru 
One Ju 288 project (( b-tyj ir lt r 
large-calibre recoil-less gun. This was to have n st 
the bomb-bay and lowered on ted nr for firing 
gun calibre was 35. n, the tile hed 1,540 
00 kg.) and the effective ve y (summ of id rr 
el 1,640 ft/sec. The projectile wa I 
trate 13.5 to 15.75 inches of armour 
THE JUNKERS Ju 290A 
Che Ju 290 was original lesigned as a nsp and 
first test-flown in 1041 iently development was und 
taken to enable the Ju timat to supersed 
200C for long-range inti-shippir ind 1 


operation work Ihe f 
of the Ju 290A 

Ju 290A-1. Four BMW 501 D engines, Transport 

Ju 290A-2, Ke 
and oil tank nd much heavier armament 

Ju 290A-5 Another reconnaissance version A mg 
with the A-3, the fuselage fuel and oil tanks were modified a 
the armament further increased 

Ju 290A-6. "l'ransport based on the A-5. The fusela 
and oil tanks removed, also part of the armament 

Ju 290A-8. Reconnuissance aircraft with provision 
carrying two Hs 293 anti-shipping glider bombs. Armamer 
heavier than on A-5 


ing are the 


nissan ersion with addition 


vor Rectangula 
taperir All-metal 
An interesting view of the Junkers Ju 287 Experimental Jet-propelled Heavy Bomber, showing the layout of the all, of the Ju 90. 5 
wings and tail-unit » and ided alere 
tried. One prototype was fitted with four J ion, differed in many respects from the earlier prototypes, A Peseta Reetangular-seetion stru f allduralumin 
+ jet under each wing nnd onc tnit « lay bomber with a three-mur tion with transverse bulkheads and frame mtud 
004 jet v one under each wing a i irce-man pressure cabin, it was fitted with 
of the r Another installation consisted of fou two Daimler-Benz DB 610 A/B engines. "The following ure agi User Cantlocer eae san "" 
Hirth 011 units all mounted under vings, two o the main characteristic iheir Twin’ Mths And raddi s trtlot 
of the mother of six BMW 003 viv. Tuan. MG one MG 15 ` Mese aln soveiu T 
two under each ne on enel f the fise lursol t twi ve MC à iso. d Ret ble type. Bach unit, which 
ntral t Aft of th ] p d actuHip . type ed ape ed 
Defensive armament was to consist of a remotely-controlled Leola tall wet twin-wlieels, is ruised backwards into the tuis of the imbon 
tail-turret similar to that fitted to the Ju 188C and armed with \ Hin turret. ‘Top and Bottom peri engine marées. Hydraulic retract Fully-rotructal 
two 13 m/m. MG 131 machine-gun The designed maximur Internal age for the following mh Jon 2,2 v 
omh load was 9,900 Ib: 500 kg 00 kg), three 1,100 1b. (500 kg.), six 030 Ib. (250 kg.) or thirty 
bomb load v OQ 1b8- 135500 Kg LO Db. (30 kg.) j " THE JUNKERS Ju 290B. 
Span 66 ft. (20.1 m.), Length 60 ft. (18 Wu DIMENSI Span 83 fL. 7 im. (25.5 m), Length 59 ft, 19 in. (18.25 n Tha Ju 20013 wawa projected Jieavily-tininot long-range bar 
ft. (58.3 sq.m VOR eR cil 50,000 far ($9,970 kee version of the Ju 290, "Tho fuselage was strengthened 
G Q0 1,565 1 P'ERFORNANCE.— Maximum speed 385 m.p.h. (010 km.h.) at 23,000 ji, — PATed with the Ju 200A for n take-off weight of 109,000 
h i "T (7,015 m.) (49,500 ky.) and tho design of the is modified 
' 00 in.p.h. (814 kind Vries. -Four MG EHE (1,100 3 m) in 
sage gea 97 modi. (859. km) The above particulars relate to the day-boniber version, In M TB B PS MAT ihre cle ler 
10 Ra 8,00. Ib: the night bomber the armament was confined to the ventral Turrets, twin MG 151/20 (BUU rounds cuch) in 
les (1.976 kim), Rat 6,600 I turret with twin MG 131 guns, ‘The upper periscope sight four MG URE (L300 round m) un tmil, The total woul 
(1,880 1 h 4400 .— was removed armament, amiinition, aud ir LL, I00 Ibs, (3,045 H 


THE JUNKERS Ju 288. 
In spite of the numerical similarity the Ju 
development of either the Ju 88 or Ju 188. Ttw 


d its later versior on 


twin-engined bomber 
y re powerfully engined than the Ju 88 


sidera heavier and r 


It was first test-flown in 1040, after which it was extensively 
odified. Development was sk 
ntemplated late in 1944. The 

in very small numbers. 


nt series production wa 


288 was used operationally 


The following particulars relate to the Ju 288 with two Junker 
Jumo 222 twenty-four-cylinder engines and arranged to carry 
1 bomb lond of 8,800 Ibs. (4,000 kg 


ri MKC, which was the final version intended for product Th 


Junkers Ju 290A Military Transport (four 1,600 h.p. BMW 801 engines). 


174 


TIS Maxi ved 380 mph. (448 kmh) at 18,000 ft 
T Range with 10,000 Ib. (4,540 kg.) bomb load and 4,000 
0 miles (3,00. kin.) 
THE JUNKERS Ju 2900. 
The W0C had the modified nose and strengthened fuselage 


edu WOB but was fitted with BMW 801 E engines. 


e two 


here 
versions, one. for long-range reconnaissance and tl 
er for transport work, The loading-ramp was of new design 
i, on the reconnaissance model, incorporated a mounting 
twin MG. 151/20 rearward-firing guns. This version also 
itional large fuselage fuel tank as compared with the 


ament of the Ju 290C (recce.) comprised twin MG 
guns in fore and aft dorsal, tail, loading-ramp and nose 
positions. On the transport version the rear dorsal turret anc 
the loading-ramp guns were eliminated. 


THE JUNKERS Ju 290D. 
This long-range bomber, not produced, was similar to the Ju 
300€ (recec.) except that the second fuselage fuel tank was 
removed and Hs 203 glider-bomb equipment added. 


THE JUNKERS Ju 290E. 
The Ju 200E was a projected night bomber based on the Ju 
290€ (recce.). A large bomb-bay was added under the fuselage 
ind both dorsal turrets and the fuselage fuel and oil tanks 


removed 


THE JUNKERS Ju 352A. 


The Ju 352 was a three-engined transport which was developed 


from the Ju 2 to which it bore a superficial resemblance. 

The Ju 352A was the operational version, 

Tyre.—Three-engined Military Transport, Laratroop-carrier, Troop 
carrier and Ghder-tug 

Wisus.—Low-wing cantilever monoplane. Wing built in one umt, 


| passing through the fuselage below tho cabin 
floor. Centre-section attached to fuselage by four self-centering 
bolts. Each outer wing hus a divided aileron and a slotted flap. 
The inboard portion of the aileron has a tab along ats entire length 
Half of this tab, on the starboard side, is adjustable in fight for 
lateral trunmi 


the centre-seeti 


Of composite construction and built in units as follows, 
nain fuselage (stowage space 
tail-cone and loading ramp. The forward fuseli 

of duraluimin d-skin construction, The fuselug 
has steel tubular framework with fabric covering. The floor is 
stoel girders and the wheel ways are reinforced. The 
of duralumin stressed-skin construction and the 
with a 6-ton ghdor-towing 


ELAGE 
i 
rear fuselage 


luding crew accommodutioi 


stres main 


built on 
rear fusolage 15 
tul-cone furing is interchangeable 
attachment 

Cantilever monoplane type, Tailplano of symmetrical 
wrofoil s Acrodynamically-balanced rudder. All control 
and their tabs, apart from the trim-tabs, aro collectively 
imass-balanced, Bach elevator has an outboard geared tab and an 
inboard spring-loaded tab. 


Retractable type 


Pau. Unit 
ction. 


irfaces 


Oleo legs retracted backwards 
into the engine nacelle fairing, approximately one-third of each 
wheel projecting from the nacelle. Wheel axles are positively 
supported in retracted position to take shock of belly landings 
Fully-retractable tail-wheel 

l'owrn PLaNt.—Three BMW 323 R-2 nine-cylinder radial air-cooled 
engines, each driving u VDM wood-blade uirscrow, For take-off 
sn auxiliary fuel system supplies 96 octano fuel in place of the 

Normal fuel tanks (two) with a total capacity 

For long ranges two 198 gallon 


vbING GEAR 


normal 87 octanc 


of 640 Imp 


Crew of four comprising two pilots, flight mechanic 
© cabin may be used for all 
uding ramp beneath fuselage 


ACCOMMODATION 
J radi 
of military tray 


operstor/air 


Capueity of stowage space 1 
d with one MG 1 
1 lateral positions 


ngih 79 ft. 4 in. (24.2 m.) 


al turret arii 1/20 cannon 


he installed 


Anant. One dor 
Two MG 131 guns ir 


ft. (34.2 m.), 1 


W Weight empty 27,500 Ix, (12,500 kg.). Normal londed 
eight (with 9,500 Ths. =4,320 ky. freight load) 43,000 Iba. (19 
kg), Maximum flying weight 43,200 thy. (19,620 kg) 
Venvoumance.- Cruising speed 145-150 im:ph, (232-240 kmh.) 
Runge (normal fuel) 1,120 iniles (1,790 km.), Runge (maximum 
fuel) 1,800 miles (2,980 kn 


The Junkers Ju 


352 


Military Transport. 


GERMANY 


The Junkers Ju 388K-1 Bomber (two BMW 801 engines). 


THE JUNKERS Ju 388J ‘‘STORTEBEKER, 

lhe Ju 388, of which the J was the night fighter sub-type, was 

the last of the Ju 88 Series to reach the production stage. It 

was test-Hown in 1943 and was included in the restricted pro- 

duetion programme which was in force when hostilities ended 
The Ju 888 was given the eode-name "Stórtebeker.'" 


All aireraft in the J Series had pressure cabins and pointed 
nose fairings for the radar aerial arrays. The crew of four 
consisted of pilot, two observers and radio operator, 

Power PraT.—Two BMW 801 TJ, or 
engines. Normal fuol tankage 720 
160 gallon drop tank could be carried 

ARMAMENT.—Two MG 151/20 (180 rounds per p 
(110 rounds per gun) or MK 103 eni 
and firing forward, two MG 151 
firing obliquely upward in à * 

Wiiowrs,— Normal loaded weight 
13,940 kg.) according to engine 
weight 32,500 Ths. (14,760 |. 


Jumo 
gallons. Onc 


Iumo 213 E or 
Imp 


EJF 


5 or 


n) and two MK 108 
niring under fuselage 
20 (200 rounds per gun) fixed and 
Schrage Musik’ mounting 

30,000 to 30,700 Ibs. (13,65 
installation, Maximum take-off 


MAXIMUM SPEEDS. 302 mpl. (380 lanh.) nt 40,300 ft. (12,300 in.) 
with BMW 5801 J, 414 mph. (062 km.h.) nt 37,700 ft. (11,500 m.) 
with Jumo 222 E/F (combat rating), 402 m.p.h. (043. km.h.) at 


29,600 ft 


ENDURANCE Maximum e 
one hour at combat rating) 4 


(9,000 11.) with Jumo 2131 


onoinical endurance with BMW J (includinz 


hours nt 26,300 fr. (8.020 m.) 


THE JUNKERS Ju 388K. 
The Ju 388K is the bomber version and was fitted with n 
large bulged bomb-bay under the fuselage similar to that of 
the Ju 88S or Ju 1885. 
Twin MG 131 in remote-control tail-turret 
Two BMW 801 G, or ? AJB or I/F 


ARMAMENT 


Powe PLANT Jumo or Jumo 
213 E engines. 

$1,400 to 35,200 Ibs 
installation 


(with. BMW 801 G engines 


Weicnr Loapep 
ing on enginc 


(14,260 to 15,080 ky.) depend 


PERFORMANCE ) Des 


ied maximum speed 


378 im.p.h, (007 km.h.) ut 38,000 ft. (11,590 im.), Range 1,100 miles 
(1,700 km.) ut 30,100. ft. (11.000. m.), Service ceiling 12,200 ft 
(12,870 m.) 

PrnronMANCE (with Jumo 222 A/B engines),— Designed. maximun 


spoed 304 m.p.h. (030 kin.h,) at 39,400 ft. (12,000 1n.), Range 1,200 
300 tt 


inilos (2,000 kan.) ut 2 (8.020 1 


Designed. maximum 
1,130 


PERFORMANCE. (with Jumo 
spoed 432 m.p.h. (G00 1 
miles (1,700 km.) at 37 


00 ft. (11 
00 in.) 


500 m.), Range 


l'ERFORMANCE (with Jumo 215 E engines).— Designed maximum speed 


368 in. p.h. (590 kmh.) at 83,400 ft. (10,200 n.), Range 1,340 mites 
140 km.) at 30,200 ft. (0,210 m.) 
THE JUNKERS Ju 38BL. 
The Ju 388L Series covered reconnaissance nireraft which 
ere generally similar to the Ju 388K except that the bomb 
bulge was omitted. "he erew consisted of pilot, observer and 
radio operator 


The Junkers Ju 388J twin-engined Night Fighter. 


The Junkers Ju 390 Six-engined Transport. 


POWER PLant Two BMW 801 TJ or Jun 243 be Normal 
fuel taukaze 866 Dap. gallons (day) or 656 Imp gallons (night) 
Ono 186 or 198 gallon drop tunk ould be fitted to either version 


ARMAMENT n) in remote-control 
tul-turret 

Wear WAG te 
aveording tu engine 


BMW 801 TJ engines 


Twin MG EH 


(000 rounds per 


Mus20 Ths 


installation 


Loven (13,825 to 14,000 kg.) 


Pl'inronRMANCE. (two Maximin speed 383 


mph. (613: kin hi.) at 40,300. ft. (12,290 1), Range at maximum 

t veal ermsing speed and with drop tank 2,100 miles (3,460 
lon.) at 36,000 ft. (10.980 m 

Punronyasee (wo dimo 23 E engine ed 407 

mph. (40 kmh.) nt 28:800. tt, (9.00000 axa 

momin] erung T with: «ray s (3,000 
lon.) at 30,200 fr. (V n.) 

THE JUNKERS Ju 390. 
The Ju 390 was a six-engined development. of the Ju 290 


with inereased span and overall length 
a BMW 801 E engine 
fuselage ventre ion inerense 
was duplicated, with twin-wl 


An extra panel mounting 
was introduced in cach wing and a new 
the length, Tho landing-gear 
el units retracting into the 
le of the 


two 


inner engine nacelles on each fuselage. 
The Ju 890 was first test-flown in 1943. The 


relates to the transport version 


following data 


Span 165 ft. (50 | I 


DistkssION 


(HE ms Wing 


wea 2,728 sq 1 544 

Warrants. — Loaded. weight (with 22,000 lbs.— 10,000 kg. useful tond 
and 7,500 gallons of Tuel) LOL,000 Ibs, (73,100 Kye), Loaded weight 
(with 48 pussengers, 4400 ll 2,000 kg. of freight and 0,000 
gallona of fuel) 148,300 Iba, (07,420 kir.) 

PenroumaNner.— Maximam speed (transport loading) 280 m.p.h 
(448 kmh.) at 18.700 ft. (4,700 m.), Maximum speed (passenger 
loading) 285 mpd (156 kmh.) at 18 ( ) Initial 
rato of climb (transport loading) 890 ft./aun. (210 1n ^ ial 
rate of climb (passenger loading) 788 lt. /min. (240 m./min.), Run 
7,600 gallons of fuel) 4,970 miles (7,950 kim.) at 205 m.p.h. (328 
ied) at 0,500 £t. (1,980 im.) e (0,000 gallons of fuel) 4,040 


kmh.) at 0,500 ft 


tiles (6,480 lan.) at 217 m p.h (1,980 m.) 

X long-range reconnaissance version of the Ju 390 was fitted 
with six built-in fuselage fuel tanks, The armament was ident 
jenl to that of the Ju 290C (recce.), namoly, twin MG 141/20 
cannon in the forward dorsal, aft dorsal, tail, ventral and nose 


positions 

There was also 
built-in fuselage 
for Hs 208 


bomber version. The number of 
fuel tanks was reduced to four, and equipment 


ontrolled yliter bombs was added 


à long-range 


THE JUNKERS Ju 488. 


With the object of developing a four-engined. bomber with 


the minimum of disturbance to existing design and production 


arrangementa, the Junkers company investigated the possibil 
ities of fitting four engines to the basic Ju SS, Ju 188 and Ju 
4S5. None of these developments had proceeded beyond. the 
prototype stage at the conehision of hostilities and it is uncertain 
which, if any, would have been finally adopted. It is know 


however, that the designation Ju 488 was allocated to a four 
engined aireraft based on the 8S Series 
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Prototypes based on the Ju 188 were in course of construction 
during 1944 These incorporated a fuselage lengthened by 
adding new-sections, Ju 188 outer wings, new inboard wing 
sections each mounting one extra engine a tail-unit similar t 
the Ju 288 but with twin fins and rudders, and a landing-gear 
with  single-wheel retractable units under each engine nacelle 
The power-plant consisted of four BMW 801 radial engines 

DrmENstONS -Span 100M, (454 m), Length 66ft. Ain, (203 m) 


Span of tailplane 22ft. bin. (6.8 m) 


THE JUNKERS 8-635. 


The 8635 was a project for a longrange reconnaissance air 
craft to be composed of two Domier Do 335 twin-engined fighters 
connected side-by-side by a new centre-section At the capitul 
ation only wind-tunnel experiments had been made and the 
aircraft had never flown 

Although this aircraft was based on Dornier designs, develop: 
ment Work was allocated to the Junkers company and conse 
quently the development designation 8-635 was applied to this 
project 


Calculated performance data, based on the use of four Daimler 


Benz DB 603 E engines, is given below 


Dimensions -Span 90 ft (275 m), Wing area 866 sq. ft. (80.5 sq 
m) 
WriHT-LoabEn (With 3,850 gallons of fuel) 72,600 lbs (33,000 kg.) 


PERFORMANCE Maximum speed (combat rating) 428 mph (685 
kmh.) at 23300 ft (7,100 m.), Maximum speed (With MW 50 pow 
boost in use) 450 m.p.h. (720 km.h.) at 21,300 ft. (6,500 m.), Initial 
rate of climb 1,180 ft/min (360 m/min), Maximum rage 4,720 


miles (7,540 km.) at 21,300 ft (6,500 m) 


THE JUNKERS COMPOSITE AIRCRAFT (''MISTEL''). 


Although the Germans had experimented with various 
composite aircraft combinations and had envisaged others of a 
more revolutionary type, the comparatively few composites 
which actually operated had the Ju 88H as the lower com 
ponent. The upper component was either am Me 109 or Fw 190 

Except on training flights no crew was carried in the lower 
component, all controls heing operated by tho pilot of the Me 
109 or Fw 190. The Ju 88 was modified to incorporate a large 
hollow-charge warhead and ame in effect a flying-bomb for 
operation at short ranges. The composite was intended prim 
arily for attacking capital ships and heavily-protected land 
targets 

The pilot approached his objective with a glide and, at the 
appropriate distance, released his aircraft from the lower com 
KALKART. 

This name was associated with the Ka 430 transport glider 
the appearance and aerodynamic form of which had been ap 
parently sacrificed to utility Of medium size, the 430 
could carry a useful load of 3,000 Ibs. (1,362 kg.) 

The High cantilever tapered wing was of wood construction 
with plywood and fabric covering and had a span of 53 ft 9 
m. (194 m) The fuselage framework was of welded steel 
tubing covered with fabric over a light secondary wood structure 
The forward Portion of the fuselage enclosing the freight hold 
passenger cabin was rectangular in cross section and forward of 
the pilots cockpit the xection was abruptly reduced, the nose 
MESSERSCHMITT. 

MESSERSCHMITT A.G 

Heap OFFICE AND WORKS: AUGSBERC 


Technical Director: Professor Willy Messerschmitt 


Founded at Augsberg in 1926 as the Bayerische Flugzeugwerke, 
this company w the successor to the Udet  Flugzegbau 
GmbH., of Munchen, which ceased to exist in that year It 
took over the former works of the Bayerische Rumpler Werke 
at Augsberg 

In 1931, the BFW Company found itself in difficulties 
owing to the prevailing economic depression. The Messerschmitt 
Flugzeugbau GmbH of Bamberg was therefore founded to 
handle the affairs of the former Company and did so with success 
The firm later reverted to its former style and title, but in 1938 


it was reconstituted as the Messerschmitt A.G 


The principal types of operational aircraft in production in 


The Junkers Focke-Wulf Composite Aircraft, the 
ponent and climbed away. The Ju88 continued in a glide on 
its set course. During flight the engines of both upper and 
lower components were running 

Particularly if fuel for a long range was to be carried, 
the load on the Innding-gear of the Ju 88 was excessive when on 
the ground. For this reason a third jettisonable oleo-leg was 


added experimentally under the fuselage of the Ju 88 


MISCELLANEOUS JUNKERS PROJECTS. 


**Mistel'" 5 Composite Aircraft. A projected Junkers com 


posite, the upper component of which was to have been an He 162 
single-jet fighter. The lower component carrying the warhead 
and designated Ju 268 was to have been a mid-wing monoplane 
of wooden construction with twin fins and rudders and a jettison 
able tricycle landing.gear. The power-units were to be two 
BMW 003 jets. The maxim speed was estimated to be over 


500 m.p.h. (800 km.h.) 


EF 126 Ground Attack Aircraft, 


A projected Junkers single 


seat  mid-wing monoplane of composite construction with a 
single Argus 004 propulsive duct having a sea-level static 
covering being formed from a single piece of plywood with a 


small hole giving access to the towing hook 


At the aft end of the hold the lower line of the fuselage swept 


up, the remainder of the fuselage being a fairly slender boom to 
carry the angular tailplane and high single fin and rudder, The 
sloping portion of the fuselage hinged down to form a loading 
ramp for the hold, which measured 12 ft (366 m) long, 5 ft 
10 in. (L77 m.) high (max) and 4 ft 2 in. (1.25 m.) wide (min). 
Doors in the side of the fuselage also gave access to the hold 
There were jacking points beneath the aft end of the hold to 
jack up the tail when additional clearance was needed for loading 
1944 and 1945 were the Me 109G, Me 110G, Me 410A, Me 163B 
and Me 262A. Among the principal primary plants in which 


these aircraft were being manufactured were the following 
Me 109. 
Assembly plants : Regensburg-Prufening 
Regensburg-Obertraubling (Messerschmitt), 
(Erla), Delitzsch and Wiener-Neustadt (W.N F ) 
Component plants : 
Leipzig-Heiterblick ( 
Me 110. 
Assembly plants : 
wick Waggum | (M.LA.G.) 
feld) 
Component plants : Gotha (Gothaer Waggonfabrik), Bruns 
wick-Neupetnitor, Brunswick-Wilhelmitor and Furth (Bachmann, 
von Blumenfeld) 


(Messerschmitt), 
Letpzig-Mockau 
Regensburg-Prufening (Messerschmitt), 
rla) and Kottern 


Gotha (Gothaer 
and Furth 


Bruns. 
Blumen 


Waggonfabrik) 
(Bachmann, von 


The Messerschmitt Me 109G-6 Single-seat Fighter with a wooden tail-unit 


lower component being a Ju 88H with long fuselage 
thrust of 1,100 Iba Armament two MG 151/20 cannon. 
Span: 20 ft. 10 in. (63 mJ, Wing area; 95.8 sqft (89 sqm 
Flying weight: 6,160 Ibs. (2,800 kg), Maximum speed: 480 


m p.h. (768 km.h.) at sen level, 


EF 128 Jet-propelled Fighter. 
sent  single-jet — &houlder-wing 
with sharply swept-back 
on the trailing-edge of 
unit in the fuselage 
Span: 30 ft in, (9.2 
kg), Designed maximum 
ft. (6,000 m ) 


Junders single 
type 


A projected 
the tail-less 
fins and rudders 
landing-gear. Jet 

151/20 cannon. 
10,780 Ibs. (4,900 
kmh.) at 19,680 


monoplane of 
wings. Stabilising 
the wings. Tricycle 
Armament: four MG 
m.) Loaded weight 
speed 590 mph. (944 


Junkers flying-wing type 


Flying-wing projec A projected 
the  trailing-edge 


with “stapiiuiing fms and rudders mounted on 
of the wings. The wing was of wood and the fuselage of metal 
The power-plant was to consist of four jets mounted centrally 
at the re landing-gear. Span: 78 ft. 10 in 
(24 m), Aspect ration Wing area: 1,290 sqft (120 sqm) 
Loaded ^ weight 71 84,000 — lbs. —(35,000—38,150 — kg 
Designed maximum spi 620 mph. (990 kmh), Designed 
range: 3,700 miles (5,920 kn 


r. Retractable 
48, 
900 


bulky freight 

The tricycle landing-gear was 
fitted to the main wheels 
ing but not steerable 

All controls and fight 
cockpit duplicated and 
cating with the tug 

Experiments 
but this was 
rockets were 
forward 


brakes were 
self-center 


and 
was 


jettisonable 
wheel 


not 
The 


only nose 


instruments in the 


made for commun: 


and navigation 


were provision was 
braking 
solid fuel 


pointed 


rocket 
The 
venturis 


aircraft with 
equipment 
with the 


with this. 
standard 
the 


were made 
fitted as 
mounted under 


not 


nose 


Me 410. 
Assembly plants ; 
pfaffenhofen (Dornier) 
Component plants 
Me 262. 
Assembly plants : 
Wenzendorf and Giebelstadt 


Augsberg (Messerschmitt) and Ober 


Augsberg (Messerschmitt) and Neuabing 


Leipheim, Lechfeld, | Schwabisch-Hall 


THE MESSERSCHMITT Me 109. 


109, was 
year The 
operation: 


known as the Bf 
in the following 
was given an 
Many shortcomings 
and tail buffeting 
these failins in 
they were eradicated 
through the airscrew 
the Bf 109C it 
This insta 
was eventu 
the leading-edg 


the 109, 
the prototype 
version, the Bf 
Spanish Civil 
including wing 
although efforts were made to 
quent models it was some 
The Bf 109B had a 20 m/m. cannon firing 
boss but this cannon siezed badly and in 
replaced by two machine-guns in the wings 
aggravated the wing flutter problem, which 
cured by balancing the ailerons and stiffening 
of the single-spar wing. 

With the 
the designation of 
production 
109E, with 


The design of 
begun in 1934, 
first production 
try-out in the 
then revealed, 


originally 
flyin 

109B. 
War. 
flutter 
eliminate 
time before 


were 
and 
subse 


was 


the company as Messerschmitt 
was changed to Me 109, th 
this designation being 
went to war in September 


reconstitution of 

the 109 
version to carry 

which the Luftwaffe 


AG 
first 
Me 
1939 


The Me 109 was the subject of 
throughout the war through the E, F and G 
many sub-types. Both the E and F Series 
described in previous issues of this Annual 
very extensively used in all theatres of 
to the final capitulation of Germany in 
following are the main sub-types of the G 
description that follows is representative: 

Me 109G-0. DB 601 E 
MG 1/ machine-guns and 
cannon 

Me 109G-1. DB 
emergency — power-boost 
Armament as for G-0. 


development 
and their 
been fully 
The G Senes was 
from late in 194 
May, 1945 
Series, of 


continuous 
Series 
have 


war 


two 


MG SUN 


engine. Armament 
one or three 20 m/m 
605 A 
equipm 


engine. GM 1! 
ent — optional 


(nitreous 


Pressure cat 


176 


GERMANY 


The Messerschmitt Me 109G-6 Single-seat Fighter. 


Me 109G-2. Similar to G-1 but without pressure cabin and 
GM 1 equipment 

Me 109G-3. Similar to G-1 except for radio equipment 
(FuG 16Z instead of FuG 7A) 

Me 109G-4. Similar to G-2 except for radio change as in 


G3 

Me 109G-5. DB 605 A or D engine 
for cabin blower and the substitution of two 
for the 7.9 m/m. MG 17 cowling guns 


Similar to G-1 except 
13 m/m. MG 131 


Me 109G-6. DB 605 A, AS, AM or D engine. As G-5 but no 
pressure cabin. The G-6/U4 had an armament of one or three 
30 m/m. MK 108 cannon and two 13 m/m MG 131 machine-guns. 


Later production G-6 was fitted with wooden tail-unit to conserve 
light metal 


Me 109G-8. DB 605 A or D engine. Photographic reconn- 
aissance model fitted with two Rb 12.5/7 or two Rb 32/7 
cameras. The MK 108 engine cannon was optional 

Me 109G-10. DB 605 D engine. MK 108 engine cannon 
optional 

Me 109G-12. Two seat trainer. DB 605 A engine and 


reduced tankage 


Me 109G-14. DB 605 A, AM AS, ASB, ASM or D engine 


MK 108 engine cannon optional Later production G-14 fitted 

with wooden tail-unit 

Tyre —Single-seat monoplane used for fighting, bombing, reconn 
aissance and ground-attack. Also served as upper component 


of the Me 109/Ju 88 composite aircraft 

Wincs—Low-wing cantilever monoplane. All-metal single-spar 
structure, covered with flush-riveted stressed-skin metal covering 
Outer wings are attached to the fuselage at three points, two on 
the flanges of the single spar at right angles to each other nnd a 
third at the leading-edge to transmit torsional loads. Entire 
trailing-edge hinged, the outer portions acting as slotted ailerons 
and the inner portions as camber-changing flaps. Engine coolant 
radiators, one on each side of fuselage, partly buried within under 
surface of wings. Boundary layer beneath wing is picked up in 
front of each radiator, led over the top and discharged through a 
double-surfaced fap forming a continuation of the upper wing 
surface. The section of the main wing flap immediately behind 
radiator ıs independent of the rest of the landing fap and is inter 
connected with the upper flap, which normally moves up when the 
lower section is depressed, thereby controlling air flow through 
the radiator and preventing any change in lift. This flap move 
ment is controlled thermostatically but has only two positions. 
When the main flaps are lowered for landing the upper radiator 
flap drops, with the lower one moving progressively ahead of its at 
a greater angle, thereby maintaining the cooling air flow. Ailerons 
have external mass-balances. Handley page auto-slots on outer 
position of leading edges, Attachment points for underslung 
guns or 21 cm. rocket projectile tubes outboard of wheel wells 

FeseLAGE —Oval section light metal monocoque. Made in two halves 
with longitudinal joints top and bottom Each half is made up 
of a number of longitudinal stringers and a senes of vertical panels 
Every other panel has both its edges flanged to form "Z'-frames 
and these frames are holed to let the stringers pass through. The 
flanged panels have their edges "joggled" so that the alternate 
plain panels may be flush-riveted to give a completely smooth 
outer surface. The longitudinals have a single row or rivets to 
the outer skin only. Each half of the fuselage is butt-Jointed top 
and bottom to a double-width longitudinal 


Tan Usrr—Cantilever monoplane type, Balanced rudder and 
elevators. Normal structure had metal framework with metal- 
covered fixed rfaces and fabnc-covered movable surfaces but 
anous subtypes, notably the G-6 and G-l4, were fitted towards 


the end of the war with wooden tail-units to conserve light metal 

Gean—Retractable type with narrow track. Wheels 
raised upwards and outwards by hydraulic jacks. Auxiliary manual 
raming Hydraulic wheel brakes. Semi-retractable tail- 
wheel often locked in down position. 

Power PLAT —One. Daimler-Benz DB 605 A, AS, ASB, AM ASM or 
D twelve-cylinder inverted Vee liquid-cooled engine on two canti 


gear 


lever magnesium-alloy bearers attached to the fuselage at four 
points MW 50 or GM 1 power-boosting equipment, depending 
on subtype engine. VDM electneally-operated constant-speed 


airscrew 9 ft. 10 in. in diameter, Ducted coolant radiators under 

wings (see "Wings") Fuel (88 Imp. gallons=400 litres) in a 

Fubbee callin A plywood box behind amd under the plots scot 
An auxiliary drop tank (66 Imp. gallons) may be carried under 
fuselage. Special long-range variant may have a 66 gallon drop 
tank under each wing. Oil tank and cooler beneath engine cowling 
Water-header tank under reduction-gear housing Large ramming 
air-intake scoop on port side of cowling may be fitted with filter 
for tropical use. 

AcCOMMODATION.—enclosed cockpit over wing. Cockpit hood 
hinges to starboard and has sliding panels in sides and roof Some 
sub-types have pressurised cockpit in which the fireproof bulk 
head, floor and slide walls have been made air-tight, A sloping 
plate of armour completes the enclosure. Pilot has bullet resisting 
windscreen and back protection, 

ARMAMENT.— Typical armament consists of two 13 m/m. MG 131 
machine-guns (300 rounds each) in the top cowling and synchronised 
to fire through the airscrew; one 20 m/m MG 151/20 cannon 
(200 rounds) in the engine Vee and firing through the airscrew boss, 


and two 20 m/m. MG 151/20 cannon (optional), each with 120 
rounds, mounted under the outer wings. Revi CI2C reflector 
n-sight. One 250-kg, four 50 or 70-kg, or ninety-six 2-kg 
ombs may be carried under the fuselage Two 21 c/m. rocket 


mortar tubes, adapted from the land-service type, are alternatives 
to the wing guns 

Dimensions.—Span 32ft. Gin (99m), Length 29 ft 4 in. (R9 m.), 
Height (one airscrew blade vertical—tail down) 12 ft. (3.4 m.), Wing 


area 173 sq.ft. (16.2 sq.m.) 
WricWrS.—Normal loaded weight varies from 7,000 to 7,700 Ibs 
(3,178 to 3,496 kg), Maximum permissable flying weight also 


varies up to 8,100 Ibs. (3,678 kg.) 

FORMANCE.—(the following figures are for the fastest sub-type (G-10) 
without wing armament and with DB 605 D engine and MW 50 
power boost equipment).—Maximum speed at sea level 344 m p.h 
(550 km.h), Maximum speed at 24,25 00 m) 428 mp 
(685 km.h), Climb to 20,000 ft. (6,100 m) 6 mins, Range 
miles (569 km.), Endurance 55 mins 


THE MESSERSCHMITT Me 109H. 


The Me 109H was a long-span high-altitude development of 
the Me 109 which did not go into service. The span was increased 
by the incorporation of a centre-section between the outer wings. 


THE MESSERSCHMITT Me 109K. 


This development of the Me 109 was essentially similar to the 
109G but was fitted as standard with the DB 605 D engine and 
incorporated minor structural differences. Sub-types included 
the following 

Me 109K-4. 
boost equipment 
kg) The maximum 
ft (7,500 m), the 
minutes. 

Me 109K-6. DB 605 D engine and MW 50. Maximum arma- 
ment consisted of two 13 m/m. MG 131 cowling guns, one 30 
m/m. MK 108 engine cannon and two 30 m/m. high-velocity 
Mk 103 cannon under the wings The take-off weight was 
7,920 lbs (3,596 kg) Maximum speed 440 mph. (704 km.h.) 
at 19,700 ft. (6,000 m ). 

Me 109K-14. 


Pe 


DB 605 D engine and MW 50 emergency power- 
The take-off weight was 7,400 lbs. (3,360 
speed was 440 mph. (704 kmh) at 24,600 
range 365 miles (584 km.) and endurance 50 


DB 605 L engine and MW 40 power-boost 


equipment. This model did not go into service A speed of 
455 mph. (728 km.h) at 37,750 ft (11,515m,) with an armament 
of one MK 108 cannon and two MG 131 machine-guns was 


claimed. 


THE MESSERSOHMITT Me 110G. 


The 110 was the first twin-engined military aeroplane designed 
by Prof Willy Messerschmitt, the original project being drawn 
up in 1936. The prototype first flew in 1938, too late for the 
110 to participate in the Spanish war. It first went into action 
in Poland on September 1, 1939 

The Me 110 was in continuous use 
War and was developed through six series from B to The 
Me 110G was used fairly extensively as a light bomber/attack 
aircraft and night fighter from carly 1943 until the capitulation. 
Its production was actually increased in the later stages of the 
war when the short-comings of its intended successors—the 
Me 210 and 410—became apparent 

The following details distinguish 
"ries 
Me 110G Heavy fighter or 
20 m/m. MG FF (Oerlikon) cannon, four 
8 MG 16 machine-gun. 


throughout the European 


various subtypes in the G 


Armament: two 
MG 17 and one 


bomber. 
79 m/m 


Me 1106-2. Heavy fighter or bomber Armament: two 
or four 20 m/m MG 151/20 cannon, four 7.9 m/m MG 17 and 
twin MG 81 machine-guns 

Me 110G-2/R1. Heavy fighter. Armament: one 37 m/m 
Flak 18 cannon with rounds, four 7.9 m/m MG 17 and 
twin MG 81 machine-guns 

Me 110G-2/R3. Similar to G-2/RI except fitted with GM 
1 (nitreous-oxide) power-boost equipment 

Me 110G-2/ R4. Heavy fighter. Armament: similar to 
G-2/RI except the four MG 17 guns replaced by two 30 m/m 


MK 108 cannon. 
Me 110G-2/ R5. 


power boost system 

Me 1106-3. 
» sume as 
30 cameras 


Similar to G-2/R4 except fitted with GM 1 


Arma 
one Rb 


aircraft 
and 


Reconnaissance 
Rb. 50/30 


Long-range 
with 


one 


Me 110G-3/R3, Long-range Reconnaissance aircraft. Arma 
ment same as G-2/RÀ. 

Me 110G-4. Night fighter. Armament. two 20 m/m. MG 
151/20 cannon, four 7.9 m/m. MG 17 and twin 79 m/m. MG 
81 machine guns. 

Me 110G-4/U7. Night fighter. Same armament as G-4 
Fitted with GM-1 

Me 110G-4/U8. Same as G-4/U7 but with extra tankage 
instend of GM 1 

Me 110G-4/R3. Night fighter. Armament two 30 m/m 
MK 108 cannon, two 20 m/m. MG 151/20 cannon and twin 


7.9 m/m. MG81 machine-guns 
Me 110G-4/R6. Same as G-4/R3 but fitted with GM 1 


Me 110G-4/R7. Same as G-4/R6 but with extra tankage 

instead of GM 1 

Type —Twin-engined Day and Night Fighter, Figher-Bomber Reconn- 
aissance and Ground Attack monoplane. 

Wincs—Low-wing cantilever monoplane. Wing in two sections, 
each attached directly to fuselage. Each wing section is tapered 
throughout its length and has small squared tip. Aspect ration: 
73 1. Ration of root thickness to chord is 0.185. Structure 
consists of single spar at 39% of chord from leading-edge, former 
ribs at 10 in. (25.4 cm) intervals except where nacelle and landing 
gear gap occurs, and lateral stringers spaced 12 ins. (305 cm.) 
apart, the whole covered with a stressed-metal skin. Wings are 
attached to the fuselage at three points,—at leading-edge and at top 
and bottom booms of main spar Hydraulically-operated slotted 
flaps (20% of the chord) and slotted ailerons with external mass- 
balance weights Landing flaps may be lowered at 250 km.h. 
(15525 m.p.h). The ailerons droop when the flaps are lowered 
Flap and tail trimming fear are automatically interconnected 
Handley Page nutomatic slots on leading-edge opposite ailerons 

FusELAGE — Oval all-metal stressed-skin structure in two portions. 
The construction is similar to that used in the Me 109 (which see) 

Tan Unrr—Cantilever monoplane with fins and rudders at extremities 
All-metal framework with metal-covered fixed surfaces and fabric- 
covered control surfaces. Trimming-tabs in elevators and rudders. 

Lanpinc GEAR— Retractable type. Wheels are toed-out and retract 
backwards into tails of engine nacelles. Hinged doors close aperature 
when wheels are raised. Hydraulic retraction. Fixed tail-wheel. 

Power Pravr —Two Daimler-Benz DB 605 B twelve-cylinder inverted 
Vee liquid-cooled engines, each rated at 1,150 h.p. at 5,700 m. 
(18,700 ft) and with 1,500 h.p. available for take-off, on cantilever 
mountings attached to wing spars Radiators (50/50 glycol/water) 
outboard of the nacelles forward of the flaps. They extend upwards 
into the depth of the wing are are ducted with electrically-operated 
exit flaps, Oil coolers under noses of nacelles, with manually. 
operated exit flaps. VDM three-bladed contollable-pitch full. 
feathering nirscrews. Four fuel tanks, two on each side of fuselage 
fore and aft of the wing spar. Normal fuel capacity 1,270 litres 
(280 Imp. gallons). There is provision for jettisonable streamline 
tanks outboard of the nacelles. Oil tank behind each engine holds 
43 litres (9.5 Imp. gallons). GM 1 installation when carried is in 
the fuselage 

ACCOMMODATION —Pilot's cockpit forward of leading-edge, rear gunner 


over trailing-edge, beneath continuous transparent hooding 
Frontal, rear and floor armour 
AmwAMENT—Many different armament schemes have been used 


A typical Me 110G night-fighter armament had two 30 m/m. MG 
108, and two 20 m/m. MG151/20 cannon in nose of fuselage and 
firing forward; two 20 m/m. MG FF fixed cannon firing obliquely 
upward from the rear cockpit and twin 79 m/m. MG Bl machine- 
guns on a flexible mounting and firing aft. For other armament 
installations see introduction. Four 21 c/m. rocket tubes carried 
under outer wings for attacking daylight bomber formations 
Two bomb-carriers could be fitted under fuselage. A typical 
load for Me 110 bomber was two 500 kg. (1,100 Ibs.) bombs. 

DiMENSIONS —Span 53 ft. 4 in. (16/2 m), Length 40 ft. 4 in. ( m.). 
Height 13 ft. 1% in. (3.9 m.), Wing area 413 sq. ft. (37.17 sq. m.) 

WricHTS— Weights varied greatly according to sub-type and equip 
ment. The G-2 with tropical equipment and one 1,000-kg, and one 


500-kg. bombs had a fying weight of 22,100 lbs. (10,045 kg.) 
The empty weight was 11,220 Ibs. (5,100 kg). 
PERFORMANCK—AÀ typical Me 110G night fighter had the following 


performance:—Maximum speed at 21,000 ft. (6404 m) 340 mph 
(544 kmh), Climb to 18,000 ft. (5490 m) 8 mins, Range with 
maximum fuel 1,300 miles (2,080 km.) 


THE MESSERSCHMITT Me 163B “KOMET.” 


The Me 163 was an ultra short-range 
Interceptor Fighter monoplane driven by a rocket 
unit The actual duration of the aircraft under power 
some 8 to 10 minutes, but this could be extended by intermittent 
periods of gliding It had a phenomenal rate of climb and a 
very high driven speed, but its maximum duration was short 
"The operational version was the Me 163B-1, which was in 
service in the defence of the Reich rly in 1945. It was devel 
oped from the Me 163A, an earlier training version. 
‘TYre—Single-seat Interceptor (developed for the defence of specific 
targets) 
Wises — Mid-wing 
with a marl 


tail-less 
propulsion 
was only 


single-seat 


cantilever monoplane. Sharply swept-back wings 
ed wash-out of incidence towards the tips, Wooden 
construction with an 8 m/m. plywood skin covered with doped 
fabric, The built-up main spar is of laminated wood and is 13 in 
deep at the root. A leading-edge slot over 7 ft. long terminated 
about 12 in. from the wing tip. Lateral and longidutinal control 
by differentially-operated surfaces which serve the dual function of 
elevators and ailerons, These "elevons" of composite construction, 
are mounted in the normal aileron position and inboard of them 
are large fabric-covered trimming surfaces operated by a screw 
jack. Simple split flaps are fitted in the undersurface of the wings 
forward of the trimming surfaces 


The Messerschmitt Me 110G Twin-engined Fighter (two Daimler-Benz DB 605 engines). 
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FesELAGE.- Short «ymmetrienl fuselage afall-notal construction. Tt 
is made in halves, the rear half contammg the racket wit hein 
detachable 

Tau. Ux rr.—Sinyle vertical fin and rudder but no horizontal tailplane 
Tho rudder is norodynamically-bulanced anl is fitted with n plate 
tab 

Laxpixe Gran. — The aircraft normally tikea-off under its own power 

n n jettisonable two-wheel chassis, At the time of take-off, à 
retractable Tanding skid is extended. When the skid is retracted 
the wheel Milomationlly dropped, A eastoring tailwheel 

faired into the lower portion of thi 

Bowen PLast.—One Walter 100,500 bi-fucl hquid-rucket unit in the 
fuse behind the pilot, The unit is just over 7 ft. long and i 
wpplied ready for mounting. Tt ists of two main assemblies 
The forward assembly consists msing for the turbine; two 
worin-type pumps for delivering the fel; à central unit ; pressure 
educing valve, and an electrie starter motor, A amall eylindrieal 
mit attached to the forward housing produced steam to drivo the 
turbine by the n lid catalyst on the bydrogen-peroxide 
(T-Stoff") y consists of t mbustior 
el unit s oncentrated hydrogen-peroxide 
("T-Stoff") and a solution of hydrazine-hydrate in methanol 
("C-Stoff"), Tho "T-Stoff" tank holds about 220 gallons and the 
C-Stoff" tank about 110 gallon: 

Accommopatios.— Pt cockpit in front of wings. A mechanical 
jettisonable hinged Plexiglas moulin forms the cockpit cover 
The main instrument panel is hmged to give access tc ipment 
housed in the armoured nose cone, The pilot's seut ix of convent 
ional design 

ARMANENT.— Two 30 m/m. MK 108 guns are normally fitted, one in 


ench wing root. "he ammunition, 60 rounds per gun, is curried ir 
two boxes under n detachable fairing in tho fuselng 
DixENsiONS.—Span 30 ft. 7 in. (9.3 m.). Length 10 ft, 5 in. (5. m 
Not wing aren 186 ft. (13.3 sq. m 
Norstat, TAKE-orP WitcitT.—Approximately 9,500 Ibs, (4,313. kg 
Prnrorwaxce.—Maximum speed approximately 550 m.p h. (S80 kmh) 
wt 20,000 ft. (8,100 m.) and above, Climb to 30,000 ft. (9,160 m.) 


3.0 mins, 


THE MESSERSCHMITT Me 1630. 
The Me 163C was a development of the 163B, 1t was slightly 
larger and was fitted with a Walter 109,509 € rocket unit with a 
located immediately below the 
tal thrust was thus 3,740 -4-8660 Ibs 
and the power endurance was increased to 12 minutes 
The pressure cabin with blister-type canopy was fitted. The 
belly" which housed the retractable landing 
» pronounced as on the Me 103B 


smaller auxiliary cruising jet 
et m the tail. The t 


main 


step in the forward 
skid was not 
The armament consisted of two 30 m/m. MK 108 cannon mounted 
in the nose above the centre-line. 
The Me 163C 


squadrons at the time of the German surrender 


was almost ready for delivery to Luftwaffe 


DiwENSIONS.—Spnn 32 ft. 3 ins. (8.8 m.), Length 23 ft. 1 in. (7. m 
Net wing area 197 sq. ft. (18.3 sq. m.) 

NonwaAL TAKE-oFF WrrGn.— 11,280 Ibs. (5,120 kg.) 

PERFORM ANCE.— Maximum speed 590 mph. (M44 km.h.) between 


) and 2g 


13,120 ft. (4,000 m 
(16,000 m.) 


50 ft. (12,000 m ), Ceiling 52,500 ft 
THE MESSERSCHMITT Me 209. 

The Me 209 was an experimental development of the Me 109 
It was fitted with a Daimler-Benz DB 603 engine and had an 
landing-genr. |t produced in 
and was never used operationally 


inwardly-retracting was not 


quantity 


THE MESSERSCHMITT Me 210. 

The Me 210 fighter dive-bomber, which first appeared in service 
early in 1942, was eventually replaced by the Me 410. It was 
originally powered with two Daimler-Benz DB 601 F engines 
(A Series). The later C Series was fitted with two DB 605 B 
engines. The Me 210 was described in previous editions of 
this Annual 

THE MESSERSCHMITT Me 261. 

The Me 261 was one of the Messerschmitt company's con- 
tributions to the 1942 Bomber Programme but it was produced 
in prototype form only. In general appearance it resembled a 
sealed-up Me 110. 

The roots of the tapered wings were almost as deep as the 
fuselage and the two Daimler-Benz DB 606 or 610 “double” 
engines were mounted in nacelles which were nearly as long as 
the fuselage nose. The single-wheel landing-gear units retracted 
backwards, the wheels turning through 90° to lie flat in the under- 
side of the Wings. The tail-unit was of the twin-ruddered type. 
DiwENstONS.—Span 88 ft. (26.87 in.) Length 24 ft. 8 in. (10.08 m) 

Height 15 ft. 6 in. (4.72 m.) 


THE MESSERSCHMITT Me 262A. 

Designed in 1935, the Me 262 was first flown in 1940 with a 
Junkers Jumo 211 engin: The airframe proved satisfactory 
and in 1942 the V-1 and V-2 prototypes (V— prototype) flew with 
two Jumo 004 A turbo-jet engines. Only limited interest was 
then displayed by the Reichsluftministerium, The first proto- 
types had à conventional landing-gear but a tricycle gear was 
eventually fitted. 

In 1943 the V-6 appeared with two Jumo 004 B engine The 
V-7 had an experimental pressure cabin. In 1944 the V-9 was 
completed, and this was the forerunner of the production Me 
262A model 

The Me 262A-1 was regarded as a Fighter (armament four 
30 m/m. MK 108 guns) and the A-2 as a Bomber (two MK 108 
ins), although some A-l's were used for bombing and reconn- 
aissance. A trainer version and a night fighter under develop- 
ment were provided with n crew of two. 

T'yre,—Twin-jet Fighter, Fighter-Bomber, Ground Attack or Reconn 
nissance monoplane 
Wixcs —Low-wing cantilever monoplane. One-piece wing fitted into 
a recess in the underside of the fuselage. Centre portions between 
the fuselage and jet nacelles have swept-back leading-edge and 
swept-forward trailing-edge. Outer portions tapered and swept- 
back and have square.cut tips. All-metal structure with single 
built-up [section main spar in two halves and smooth flush-riveted 
stressed skin. Detachable wing tips. Frise type ailerons in two 
sections on each wing. Slotted flaps inboard of ailorons have maxi- 
mum extension of 60° and a backward movement of about 5 inches. 

Full-span automatic leading-edge slots 
Fosetaoe.-All-motal semi-nonocoque structure of near triangular 

section with rounded corners, the wing passing through the wide 

base. Built in four sections : nose cono; centre-section including 
ockpit and tail section. The nose cono is of steel 
construction and houses guns and ammunition. 


rear Cunclage 


The Messerschmitt Me 163B Rocket-propelled Interceptor (Walter 109-509 liquid-rocket unit.) 


The Messerschmitt Me 261 Experimental Twin-engined Bomber (two Daimler-Benz DB 610 engines). 


Tai Unit,—Cantilover monoplane type 
way up the fin. Rudder 


failplane mounted half 
and elevators are muss-balanced. A 


geared tab is fitted to the rudder and is also used for trimming 
Trun-tabs in elevators. 

LaNpING Gean—Retractuble tricycle type, Main wheels raised 
inwardly into underside of wings and nose wheel backwards into 
fuselage. Hydraulie retraction. Hydraule brakes on all wheels. 

Power Prant.—Two Junkers Jumo 004 B eight-stage axinl-flow gas 
turbine umts in nacelles slung one under each wing. Starting is 


by a small Riedel two-strok 


motor built into each jet unit. Fuel 
used is J-2 diesol oil 


Four fuel tanks in fuselage, two of 198 


gallons, one of 38 gallons and one of 132 gallons capacity 
AcuoMMODATIVN,—-Pilot’s cockpit over trailing-edge of wing, Sido- 
ways-hingeing cockpit canopy. Pilot protected by 15 m/m. armour 


plate front and rear and by a 00 m/m. bullet-resisting windsor 
In two-seater versions tho wireles 
and faces forwards 
VrawENT—Four fixed 30 m'in, MIX 108 canton grouped in tho nose 
ind aimed Lo converge at 400-500 yards, Upper guns have 100 
rounds per gun and lower guns 80 rounds per gun. Two oxtornal 
bomb-earriers under tho fuselage. Bomb load may consist of 
either two 250-kg. or one 600-kg. bomb, Drop tanks can bo fitted 
on bomb-carriers. 
DrurssTONS.—Span 41 ft. (12 
Height 12 ft. 7 in, (3.8 m.), Wing area 234 sq. ft 7 sq. m.) 
Weronrs.—Me 2024-1 Fighter, with allons of fuel and full ammun- 
ition, has n take-off weight of 15,500 lbs. 45 kg.). Mo 262A.2 
with 528 gallons of fuel, two guns and 160 rounds of 
ition and two 250 kg. bombs, has a take-off weight of 16,400 
Ibs. (7,000 ky.) 
VEUFORMANCE (Me 2024-1 Fighter) 
(840 km.h.) at 22,960 ft 
Servi 


a 
operator sits behind tho pilot 


ñ m.), Length 34 ft. Of in. (10.6 m.), 


Maximum speed about 626 m.p.h. 
(7,000 m.), Climb to 26,240 ft. (8,000 m.) 
iling 39,360 ft. (12,000 m.), Take-off run 1,090 
vards (1,000 m.), or 655 yards (600 m.) with two auxiliary take-off 
rockets each with a thrust of 1,100 Ibs. (500 kg.) 


THE MESSERSCHMITT Me 264. 
The Me 204 was designed for bombing and long-range reconn- 
aissance duties and first flew in December, 1942. The prototype 


1l mins., 


was fitted with four Junkers Jumo 211 engines, but BMW 801 
or Jumo 213 were provided for as alternative power-units. Two 
supplementary BMW 003 turbo-jet units, one under each wing, 
were also visualised for bursts of high speed. 

This aeroplane was evolved with the intention of trying to 
bomb New York with a bomb load of 4,000 Ibs. The attainment 
of its maximum range was to be made at the expense of arma 
ment and other items 

The wings, of exceptionally high aspect ratio, had n backswept 
leading-edge and straight trailing-edg The landing-gear was 
of the tricycle type, Each main oleo leg had a supplementary 
wheel for take-off with full load and this wheel was jettisoned 
when the landing-gear was retracted i 

Various experiments were carried out with armament, and 
either one or two dorsal turrets and one ventral turret, as well as 
beam guns, could be fitted 
Span 141 tt 
14 (t. (4.28 m.) 


THE MESSERSCHMITT Me 309. 

The Me 309 was an experimental single-seat fighter with 
Daimler-Benz DB 603 or Junkers Jumo 213 
engine and tricycle landing-gear. 

The armament projected for this model consisted of two 13 
m/m. MG 131 cowling guns, one 30 m/m. MK 103 or MK 108 
engine cannon, and two 20 m/m. MG 151/20 cannon (inner 
and two 13 m/m. MG 131 machine-guns (outer) side-by-side in 
the wing roots; all except the engine cannon being synchronised 
to fire through the nirserew 

The tricycle landing-gear consisted of two main wheels which 
were raised inwardly and a nose wheel which, on being raised 
backwards, turned through 90° to lie flat in the nose compart 
ment beneath the engine crankcase. 

The Me 309 did not advance beyond the experimental stage 
Dimensioss.—Spun 36 ft. (11 in.), Length 31 ft. (9.46 m.) 


DIMENSIONS (21.3 1 


Height 


(43m), Length 69 ft. 9 in 


liquid-cooled 


The Messerschmitt Me 262A jet-propelled Single-seat Fighter (two Junkers Jumo 004 jet units.) 
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The Messerschmitt Me 264 Experimental Long-range Bomber and Reconnaissance Monoplane (four Junkers Jumo 211 engines). 


THE MESSERSCHMITT Me 321 
The forerunner of the Me the Me 321 was a large transport 
ider which was assisted at take-off by rockets under the wings 


ind was towed by a team of three Me 110 twin-engined nireraft 
The maximum payload was 21 long tons (21,380 kg.) 
THE MESSERSCHMITT Me 323 
The Me 323 was a powered development of the Me 321 transport 
ghder. The Gnéme-Rhone 14N radial engine, which was in 


iction in oceupied France, wa 

not to interfere with the 
raft. The engino nacelles 
igned for the Bloch 175 twin-engined military 
as in production before the complete 
pa Nove 1942. After the abe 
the line of demarcation production of these nacelles 


chosen to power this aircraft 


nes 


produetion of German eng 
complete 


for operational air 


those de 


onoplane whieh v ocen 


ber, tion of 


ntinued 


n of France in 


was c 


by the S.N.C.A.8.0. for installation in the 323 
The latest Series was the Me 323D. The Me 323D-1 and D-6 
1 metal varinble-piteh airserews. The D-2 had wooden fixed 


teh a 
1 ransport 


ng semi-cantilover monoplane. Wide-span cent 
tion, supporting the six engines, is braced by a single strut on 
each side and tapers in chord and thickness, the upper surface 
being flat. The outer cantilever sections continue the taper but 


nre set at H 
nngular girc 
by N-brace 
The centre-s 


tions | 


» dihedral angle. Structure comp 
r spar built up of four steel tube member 
wooden former ribs and plywood and fabric covering 
tirely plywood-covered, but the 

a plywood over the leading-edge and back to the 


iglo rect 
connected 


tion is e outer 


spar 


the remainder being fabric-covered. The entire trailing is 
hinged, the outer portions acting as ailerons and the inner section 
as flaps. Flaps and ailerons carried on steel tubo outriggers pro 
jecting from the main spar. Tho ailerons, each in two sections 
have combined servo and trim-tabs, inovement being assisted by 
an electric sers tor in each wing. 


The Messerschmitt Me 323 Transport. 


530 cu. ft. Access to hold i through the n the fusel 
which is split. vertically to form two outwardly -hingeing T 
high. Loading ramps for vel and other heavy freight € 
in tho aircraft, Acce the fuselage may alio be had through 
door in each side of the iain compartment, hemah laim t 
is alternative wda to two motor truck an BK inm. flak D ui 
full equipment ; 8,700 1 of bread ; fifty-two 250-litre "m 
of fuel; or 130 n ena carried As un ambulance the 32 
can necommodate 00 streteher ca 

AnMAMENT.—Tho normal armament scheme provides for five 13 mjr 
MG 131 machine-guns, but this may be appreciably increased 

DimEnstons,—Span 5 (181 ft sth 28.40 m. (03 ft. 4 in 
Wing area 300 sq. m. aq. ft.) 

Wetonrs.—Weight empty 61,700 ths. (28,010 kgr.); Crew (five) 1,100 
lbs. (500 kg.), Two addi ners and ammunition 880 Ibs 
(400 kg), Fuel 8,800 Ihs. (4,000 kg), Oil 1,100 Ibs. (500 kg.), Freight 
load 21,500 Ibs. (9,760 kg.), Weight loaded 09,000 Ibs, (45,000 kg 

PERFORMANCE (nt take woight of 96,000 Ibs. =43,600 kg.)—Speed 
ut sen level 136 m.p.h. (218 km.h.), Speed at 5,000 ft. (1,525 m.) 
129 mph. (200 kmh.) Speed at 10,000 ft. (4,050 m.) 110 mph 
(176 km.h.) Rate of climb at sen level 710 ft/min, (216 m./min 
Rate of climb at 10.000 ft. (3,050 m.) 236 ft./min. ( m.jmin 


THE MESSERSCHMITT Me 328. 

The Me 328 represented an attempt to produce a cheap and 
high-performance fighter and ground nttack aircraft The 
development of this low-wing monoplane, constructed largely 
of wood, was entrusted to Jacobs Schweyer, glider manufacturers, 
who began their experimental programme in March, 1943. 

After the 328A sub-type had successfully passed static destruct 
tion tests, the Me 328B was completed for flying trials as a 
glider. In June, 1944, n few prototypes of the powered version 
of the B sub-type were built. These wero fitted with two Argus 
As 014 propulsive ducts slung beneath the wing. Considerable 
difficulty arose from vibrations initiated by the pulsation of 
these “flying-bomb” units, and this project had finally to be 
abandoned 

\ version to be powered by a single Junkers Jumo 004 B-2 
turbo-jet unit and designated the Me 328C was foreseen but the 
project was abandoned soon after its inception 


THE MESSERSCHMITT Me 410A. 
410 was a development of tho Me 210, from which it 
differs mainly in being fitted with Daimler-Benz DB 603 instead 
of the DB 601 or DB 605 engines 


FusELAGE.—Rectangular framework of welded steel tubing covered 
with fabric over n secondary wood fairing structure. ‘The main 
floor in the forward portion of the fuselage is supported on sub 
stantial cross girders 

T^r, Untr.—Braced monoplane typo. All structure, The 
entire unit and the portion of tho fuselage to which it is attached 
is hinged and is operated hydraulically to give a tail incidence 
change of from +2) to — 5 degrees. 

LANDING GEAT.— Multi-wheel type comprising ten wheels and designed 
to overcome ground obstacles like a enterpillar track, all mounted 
in tandem alongside the lower edge of the fuselage and enclosed in 
elongated paddle-box typo fairings. Wheels attached to girders 
which are sprung by coil springs, and the disposition of the landing 
gear is such that the aircraft remains in a horizontal position 
irrespective of the loading. When the centre of gravity is correctly The Me 
placed the aircraft can easily be made to rock about the rear pair 
of wheels. Six main wheels fitted with pneumatic 


brakes. 


Power Pravr.—Six Gnome-Rhone 14N 48/40 fourteen-cylinder radial P 
nir-cooled engines, each rated at 990 h.p. at 12,200 ft, (3,720 m.), fhe nuun sub-types of the Me 410A 
in the leading-edgo of centro-section. Long-chord  cowlings Me 410A-1. High-performance bomber. Armament: two 
Variable-pitch metal or fixed pitch wooden nirscrews. Port 7.9 m/m. MG 17 machine-guns and two 20 mim. MG 151 20 
engines L.H. and starboard engines R.H, tractors. Some models cannon in the nose and two 13 m m. MG 131 machme-guns m 
were intended to be powered with BMW radial engines. Six — barbottes on the sides of the fuselage aft of the wings. Normal 
self palling tie) tanks 12 My ng im minh. aai of Eae Vis bomb load : 500 kg. in bay under nose of fu 
normal fuel capacity (12 mp. gallons), 2,36 gallons : f the 
(10,740 litres) Some versions had two 200 Imp. gallon tanks Me 410A-1/U2, Fighter conversion of the A-1 place of 
installed in the back of the freight compartment. Enginee bomb load two further 20 m/m. MG 15120 or one 50 mim 
positions within lending-edge of wing-roots, ench engineer con BK 5 cannon fitted in bomb bay 
trolling the three engines on his side of tho fuselage. Provision Me 410A-3, Reconnaissance model with inerea rang 
under wings outbourd of the outer engines for four rockets, fired Camera equipment carried in bomb-bay 
electrically by the pilot, to assist take-off fyre.—Twin-engined Fighter. Fighter Bomber, Reconnaissance 

Accommopation,—Provision for crow of five, comprising two pilots Ground Attack monoplane 
two flight engineers and one radio operator, Armoured pilots  — Wixos.—Low-wing cantilever monoplane, Wing in thr ante 
compartment seating two side-by-side with dual controls in front sections comprising a one-piece ceutre-section and two tapering 
of the leading-edge of the wing and above tho main fuselage structure outer sectio with detachable semi-circular Structure 
Radio operator's cabin inside the main spar on the portside, Engin: comprises n single “T''-seetion spar. a secondary false spar carryim 
cers’ cabins in leading-edge of wing, one on each side of tho fuselage the aileron and flap hinges and control brackets, pressed. she 
Main hold, 36 ft. long, 10 ft. 3 in, wide and 11 ft, high, occupies the former ribs with narrow turned.over flanges, and a series of lateral 
full cross section of the body. Cubic capacity of freight hold top-hat section strin to which the outer stressed skin is flush 


A view of the Messerschmitt Me 323 Transport (six Gnóme-Rhóne 14N engines) 


Sa 


The Messerschmitt Me 410A-3 Reconnaissance Monoplane (two Daimler Benz-DB 603 engines). 
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riveted, Leading-edge out to slots reinforced hy large-diamete 
tube in both inner and outer wii ections, Main spar built up of 
extruded light alloy angles riveted to a single plate flange with 
additional riveted cap strips nnd vertical web stiffeners, Tl 
secondary spar is a flanged plato with an additional anglo riveted 
top and bottom opposite the bent-over flange. Wing joints 
outboard of engine nacelles by self-aligning joints at main spar 
with lugs at Cop and bottom flanges, and Junkers type spherical 
joint on ends of leading-edge tubes. Hydraulically-operated 
camber-changing flaps of all-metal construction between fuv lage 
and ailerons, Metal-framed ailerons with “D-shaped metal nose 
and fabric-covered trailing-edges. Hydraulically-operated dive 
brakes on upper and lower surfaces, These brakes comprise & 
number of angle slats mounted on parallel link-bars which are 
hinged to the flanges of the main spar to give sideways motion 
When brakes are raised the slats nest together flush with the wing 
surfaces. The lower brakes have four slats, the upper two 
Automatic slots on outer wing sections. 

FuskrLAGE.—All-metal structure made in two vertical halves and 
joined top and bottom, Flush-riveted skin carried. by u series of 
continuous top-hat section stringers supported hy widely-spaced 
frames, some formed by flanging the edgos of the vertical skin 
panels. Skin joints at these points are joggled to give Muah 


external finish, The two halves ara joined top and bottom by 
being riveted to wide channel longerons with lipped fanges. ` 
Tai. Uxrr.—Cantilever monoplane type 
built up from light alloy angles and plate webs, pressed-sheet ribs 
end stressed skin, Upper and lower surfaces mado separately and 
oined nt leading-edge and through flanges on webs of spars 


Tnil-plano has two spars 


Dotacnable tips. Elevators havo metal frames, metal "D" 
SIEBEL. 

SIEBEL FLUGZEUGWERKE K.G. 

Hrap Orrick ann Works: HALLE (SAALE) 

Managing Director: F, W. Siebel 

This firm, originally known as the Flugzeugwerke Halle 


m.b.H., produced the Fh. 104 light five-passenger cabin 
monoplane in 1937, and the Si 202 light two-seat sporting 
monoplane, which appeared in 1938. 

The Si 204 light twin-engined monoplane was used on transport 
and training duties by the German Air Force, During the 
occupation of France it was built in some numbers by the 
S.N.C.A.C,, thus leaving the Siebel company free to concentrate 
on the production of trainers (Fw 44) and sub-assembhes for 
other manufacturers. 

This concern also developed the Siebel power-driven ferry or 
troop and freight-carrying landing craft, large numbers of which 
were used by the German Army in 1943 in its various evacuations 
from Africa, Sicily, Corsica and Sardinia, 


THE SIEBEL Si 204D. 

The Si 204 is a light twin-engined cabin monoplane which was 
used for communications and light transport, as well as for 
training twin-engine pilots, navigators and radio operators. 
During the occupation of France it was in production by the 
Société Nationale de Constructions Aéronautiques du Centre 
A.C.) at Fourchambault and Bourge 
Twin-engined light Transport and Training monoplane 

Low-wing cantilever monoplane with dihedral and ta 
from roots to tips. Allmetal structure with a main spar at 35 
40°, of the chord and an auxiliary rear spar. Main spar has a dura 
lumin sheet web with flanges built up of L-shaped extrusions 
Widely-spaced ribs with intercostal chordwise stiffeners of modified 


Brief descriptions of the two so-called Vergeltungswaften 
(Revenge Weapons) employed by Germany against Southern 
England in 1944-45 are included in this section of MI the World's 
Aircraft” for historical reasor V1, or the FZG 76 flying-bomb, 
has a legitimate right to appear here as it was actually a pilotless 
aircraft and, meidentally, the first weapon used offensively to 
be driven by jet-propulsion, 

The prototype of the Flying Bomb was developed by the 
Gerbard Fieseler Werke G.m.b.H. The Fi 103, as the prototype 
was designated, differed in several respects from the ultimate 
production FZG76. The tail unit was of the cruciform type 
with the vertical fin equally disposed above and below the body. 
There was also a vertical stabilising surface above the body in 
line with the wings. 

The power unit of the FZG-76 was an Argus development, 
its full designation being 100.014 or, more generally, As 014. 


FZG 76 FLYING BOMB OR "V1." 

The general layout of the FZG-76 followed that of a simple 
mid-wing cantilever monoplane. The streamlined body was 
divided into six compartments containing, from nose to tail, 
the magnetic compa: the main explosive charge (about 1,870 
Ibs. 50 kg.), the fuel tank (about 150 gals.) ; compressed air 
containers ; the auto pilot and height und range-setting controls ; 
and, finally, the servo mechanisms controlling the rudder and 
and elevators. Mounted above the rear portion of the body was 
the propulsion unit which was supported at its forward end by 
a crutch and aft by the vertical fin. 

The cantilever wing was built round a single tubular spar 
which passed through the centre of the fuel compartment. The 
wing was assembled by the spar tube being first passed through 
the body, after which the outer wings were threaded on the 
protruding ends and secured to the body ut their roots. 

The tail-unit consisted of a forwardly-placed tailplane and 
elevators and a fin and rudder, The elevators and rudder were 
the only aerodynamic controls, lateral stability being taken care 
of by the rudder and a balancing couple between the main body 
and the propulsion unit. 


The Automatic Controls. 

On the nose of the main body was a small coarse-pitch propeller 
or anemometer, which drove, through a 60:1 reduction gear 
and ¢lectrical contacts, a Veeder-type counter located in the 
auto-pilot compartment, This counter was the range-setting 
device, being so set before launching that when a predetermined 


150 


lending-edgo, metal 
All-metal fin and fabri 
adjustable on the grou 

LaNpING Gran. —Hetractahlo type, Main whe 
ally into tails of engine nacelles, the whe 
degroes to lie horizontally in wolls which are cloxed by 
doors, Rotractable tail-wheel 

Power PrawT.— Two Daimler-Benz DB 003 twelve-oylinder inverted 
Voo liquid-cooled engines, onch rated. at 1,720 hop. at 0,800. n 
(19,000 ft.), on hollow welded somicantilover mounting beams 
supported at thoir mid-points by ateel-tube teats, GM-I emergency 
power.boost system. occasionally fitted. VDM | constant-speed 
mirscrewa with armour-plate dise behind spinner. Underside 
of each engine nacelle and radiator armoured. Coolant radiator: 
in dueta under wings outboard of nacelles, Six selfacatling fuel 
tanks (total capacity 550 inp. gallons) of rubberised flexible 
material in wings 

AccowMonATION.—Crow of two comprising pilot/b 
rear-gunnor/radio-operator in forward portion of fu 
continuous transparont fairing, Flat transparent panols in noso 
for homb-aiming 

ARMAMENT. —Normal bomber version fitted with two 7.0 mim. MG 17 
machine-guns and two MG 161/20 20 m/m. cannon, all fixed. m 
noso of fuselage and fired by pilot- Two 13 m/m. MG EH guns in 
faired blistors, one on each side of the fuselage, remotely sighted 

1 controlled by the rear-gunner. ‘These two blisters aro mounted 

on the ends of a barrel set across the fuselage nnd enrried on annular 

ball-benrings on inner walls of fuselage rough n torque multi- 

plier, driven by a small electrio motor and trains of gears, this 

barrel may be revolved to elevato or depress the guns, or further 


tips, and remainder covered with fabric 
covered motal-framed rudder. ‘Tail-plano 
only. Trim-tabs in elevatora and rudder 


Is retractod hydraulic. 
^ turning through 90 
fairing 


b-nimer and 
ngo under 


Fee eetiagus t eran Lo adis cere mau 


MI ino! nnt 
kpit. Th 
about. 10 


gearing within the barrel mmy traverse the gun 
of the guns is controlled by n pistol grip i 
guns may he elevated. or depressed through n range c 
degroos and traversed independently of each other through abo 
40 de 
fired together tuwards the rene 
firing when the guns, which are 
any part of the aeroplane structuri 
have two additional MG 151/20 or one 
homb-buy 
Bown LoAp.—' The bomb compartment is in the nose of the fuselage 
ath the pilot's cockpit ond pro: in made for carrying 
either two 250 kg. (550 1b.) or ane 500 kg. (1,100 1b.) bombs 
A special 1,000-kg. (2,200 Ih.) bomb may be stowed but londa over 
HOO kg. vount n« For photographic reconnaiwance 
tution camere are enrried in bomb compartii 


giuinner's ¢ 


a from the sides of the fuselage 
A contact-brenker dev 
electrically fired, arr 
The heavy fighter versions 
50 mim. BK 


pointin 


fi cannon 


overlonds. 


Anmoun.—Armour-plate to n weight of approximately 477 kg. (1,050 
Ibs.) ia fitted. Parte protected melide pilot's seat and 
enbin roof, the gunner'& position, engines, rodinte 

EquirMENT 
net completo with direction-finding nnd blind npproa 
and the FU.G.16 nirínir sot with remoto tuning 

Dimensions. —Span 10.4 m. (53 ft. 9 in.), Length 12.4 m. (40 ft. 10 ir 
Wing area 36.2 sq. in. (390 aq. ft.) 

Weraiers (Me 400A-1 Bomber). — Weight empty 15,000 tre, (6,150 ky 
Weight loaded 23.500 thx. (10,670. ke.) 

Perron axen,— Maxunum speed 390 in phi. (624 kin.hi.) at 22,000 fy 
(0,7 10 in.), Climb to 20,000 ft. (0,100 m.) 10.7 mins., Service ceiling 
34,000 ft. (1,037 m.) 


coolant pipes 


Radio carried comprises the normal FU.G.10 ground/mr 
h facilita 


The Siebel Si 204D Light Transport Monoplane (two 600 h.p. Argus As 411 engines). 


U-section, Frise type ailerons with combined balance and oloct 
ricully-operated t tween ailerons and fuselage. 

FusktAGE.—All-metal semi-monocoquo structure, — Z-section frames 
ure pierced to clear the continuous U-section stringers to which 
tho stressed skin as riveted 

Tai, Uxir.—Cantilever monoplane type. Dihodral tailplane with 
fins and rudders at the extremities, Tuilplane incidence adjustable 
on tho ground. Elevators have combined trim and balance tabs 
Rudders have trim and balance tabs as well as horn balance, "Trim 
ming of all control tab by electric motors invorpornted in the tab 
link 


m-tabs., F 
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distance had been covered it fired electrically two dotonators 
which instantaneously locked the elevators and deflected small 
flaps or spoilers under the elevators to put the bomb in its final 


dive. Normally, such sudden chango in attitude would cause 
precession of the gyros, the effect of which would be to apply 


full rudder. To forestall such movoment a small guillotine inter 
connected with the spoiler severed the air leads from the auto. 
pilot to the rudder servo-motor so that the rudder remained in 
a neutral position for the dive, The sudden change in attitude 
ulso cut the fuel supply by uncovering the outlet from the petrol 
tank, 

The compressed air supply for operating the automatic pilot 
and various relays and servos, as well as for pressurising the fuel 
was contained in two light-gauge steel spheres, each covered by 
a series of reinforcing steel bands which were gripped in place 
by the internal air pressure of about 2,000 Ibs./sq. in. Air was 
fed to the various services and into the top of the petrol tank 
through pressure-reducing valves at about 56 lbs./sq. in 

The control compartment contained the automatic pilot, 
height and range-setting controls and a 42-cell dry battery for 
the various electrical services, including the transmission from 
the magnetic compass and anemometer, warhead fuses and dive 
detonators. The auto-pilot had three air-driven gyros, one for 
longitudinal and directional stability, the other two functioning 
as dampeners ; the bomb itself being aerodynamically unstable. 

The magnetic compass in the nose compartment was provided 
with an air pick-up device which recorded any deviation, thereby 
closing electrical contacts to energise magnets in the directional 
gyro and to correct both deviation and precession, This en- 
sured the maintainance of a magnetic course to within a J degree. 
here was provision for including a clockwork device which 
could cause the course of the bomb to be changed once at n 
certain elapsed time after launching. 


The Propulsion Unit. 

"The propulsion unit, called an impulse duct engine, consisted 
of a welded steel tube "stove-pipe" about 11 ft m.) long in 
the front end of which was a bank of spring air valves and nine 
backward-facing fuel nozzles. The forward speed of the flying- 
bomb opened the spring valves and forced air into the combus. 
tion space, into which the fuel was injected, Pressure of cor 
bustion closed the one-way spring valves so that the only outlet 
for the heated and expanded gas was out of the rear end of the 
propulsion unit. Inertia of the escaping gas reduced pressure 


LaNpING GeAR.—Retractuble typo. Main wheels raised 
into engine nacelles. Fixed tail-wheel. 

Power PLANT.—Two Argus As 41l tw 
air-cooled engines each rated at 000 h.p. at 
Total fuel capacity 240 Imp. gallons 

MecoxMopATION.—Crew of two in glazed nose. As a radio trainer, 
accommodation provided for five trainees with all equipment 

DrwENSIONS.—Span 69 ft. 9 in 3 m.), Length 39 ft. 2 in. (11.9 m.) 

LoApED WrtronT.—12,300 lbs. (5,500 kg.) 

Penrormance — Maximum speed 220 m.p.h 
(2.320 m.), Runge 930 miles (1,400. km.) 


backwards 


plve-cylinder inverted Vee 
000 ft. (610 m 


(368 km.h.) at 7,600 fr 


chamber were fed from an external source with Butane, which 
was ignited by the single spark-plug, also energised externally, 
until the walls of the combustion chamber became hot enough 
for auto-ignition, When the engine was sufficiently warmed-up 
and the gyros had reached their operating speed, the bombs 
in the combustion chamber below atmospheric, permitting the 
valves to re-open. This process was repeated 40-45 times per 
second to give the flying-bomb a forward speed of about 390-410 
m.p.h. (624-656 km.h.). The fuel feed was regulated to maintain 
a correct mixture strength according to forward speed and alti 
tude through compensating mechanism controlled by a pitot 
head and diaphragm. A single sparking-plug in the top of the 
combustion chamber was used for starting but thereafter the 
unit was self-igniting. The thrust of the propulsion unit at 
normal speed was estimated to be equivalent to something of 
the order of 750 h.p 

The structure of the flying-bomb was of the simplest. Except 
for the light metal nose cone enclosing the magnetic compass, 
it was entirely of welded steel sheet. 


Fusing and Launching. 

All flying-bombs when leaving the assembly plants were fitted 
with a time-fuse so that should it have been necessary to abandon 
any bomb before launching the fuse could be set to explode the 
war-head within any predetermined period up to 2 hours. When 
the bomb was ready for launching the time fuse was removed 
and two others were installed. One was electrically-operated 
from the bomb's battery system and had contacts in the nose 
and belly. The other was an all-way fuse which, after the bomb 
had travelled approximately 40 miles, was primed to go off upon 
the bomb receiving any sharp jar. 

The flying-bomb was launched from a ramp about 180 ft 
(55 m.) long and inclined at about 6 degrees. The ramp was a 
steel truss topped by two rails between which and at the same 
level was a steel pipe about 12 inches in diameter and with a slot 
cut through its top over its entire length. A dumb-bell-shape! 
piston weighing about 300 lbs. (136 kg.) was fitted with a hook 
which protruded through the slot and engaged in the underside 
of the bomb casing. 

The bomb was lowered by a gantry onto the ramp and eon 
nected up to the piston hook, When in position, a breech in the 
rear end of the launching tube was elosed, the bomb propulsion 
unit was started up and tho gyros were put into operation, È 
starting the engine three auxiliary nozzles in the combustion 
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main fuel supply was opened and at the same time hydrogen- 
peroxide and calcium permanganate was forced into the launch- 
ing tube behind the piston by compressed air. The expansion of 
this mixture generated enormous thrust which, combined. with 
that of the bomb's jet unit, shot the missile up and off the ramp, 
which it loft under its own power. The piston was shot out of 
the end of the tube, but was recoverable for further use. 

The slot in the tube was sealed by a small diameter continuous 
pipe which was suspended below the slot by fine wires. These 
wires were severed by the piston hook as it progressed along the 
slot and internal pressure behind the piston forced the pipe up 
into the slot and prevented the escape of gas, 

DINENSIONS.— Span 07 ft, 6 in. (5.3 m.), Overall length 26 ft. (7.0 m.) 

Diameter of body 2 ft. 7 in. (0.8 m.), Wing chord 3 ft. 5 im. (1.03 m.) 
Wreronts Weight loaded 4,800 Ibs. (2,180 kg.) Wing loading 85 

Ibs./sq. ft. (414.8 kg,/sq, m.). 

PixronwANCK.— Maximum speed 390-410 mph. (024-626. kmh.) 

Launching speed 200 m.p.h. (320 km.h.), Stalling speed 150 m.p.h. 
Ô km.h.), Normal range 150 miles (240 km.), Average ceiling 
500 ft, (760 m.), Maximum ceiling 10,000 ft. (3,050 m.). 


THE A 4 ROCKET OR ''V2."" 

V2 was a long-range rocket projectile which weighed fully 
loaded about 12 tons (of which only about 100 lbs. was 
explosive) and had a range of about 200 miles, 

It was a wingless streamlined projectile 46 ft. (14 m.) long, 
5 ft. 6 in. (1.67 m.) in diameter and fitted with four large external 
stablising fins at mght-angles to each other at the rear end. It 
comprised the following main assemblies, all contained in n 
shell-like structure which followed in construction the same 
general form as an aircraft fuselage : (a) the nose, which contains 
the explosive warhead of 2,000 Ibs. (910 kg.) ; (b) a compartment 
containing control equipment; (c) two large aluminium fuel 
tanks, one holding about 7,500 Ibs. (3,410 kg.) of aleohol and the 
other about 11,000 Ibs, (5,000 kg.) of liquid oxygen; (d) a 
turbine and pump assembly with a gas generator to drive the 
turbine; (e) a large combustion chamber and venturi into 
which the alcohol and liquid oxygen were forced through a series 
of jets ; and (f) two sets of control vanes, one operating internally 
in the jet stream and the other externally on the edges of the 
four stabilising fins. 

For launching, the rocket was stood on its fins in a v 
position on a concrete platform or hard level surface, 
turbine, which was driven by superheated steam produced by 
mixing very concentrated hydrogen-peroxide with a calcium 
permanganate solution, was started up to drive the aleohol and 
liquid oxygen into the combustion chamber, This mixture was 
then ignited electrically from some distance away and the rocket 
took off. 

Once ignited, the mixture of alcohol and oxygen continued to 
burn violently and the products of combustion were forced out 
at a high speed through the orifice in the rear end of the venturi 
us a jet of very hot gases, The energy so liberated created a 
thrust of about 26 tons. All the fuel was expended in about 65 
seconds and thereafter, the rocket having lost about three- 
quarters of its weight, proceeded on the rest of its journey on 
the stored energy of its initial velocity, following the normal 
trajectory of a shell to its target. 

The rocket was launched vertically and, initially, it travelled 
comparatively slowly. As height increased and the rocket began 
to lose weight, it gained speed very rapidly, gradually turning 
away from the vertical towards its target. When the fuel was 
either cut off or completely expended it was pointing upward at 
an angle of about 40° or less, depending upon the range required, 
to the horizontal. The change of direction from the vertical 
was achieved automatically by gyroscope controls within the 
rocket which governed four graphite controllers symmetrically 
placed around the nozzle of the jet. The rocket action was cut 
off when the velocity reached corresponded to the required 
range. 

After the fuel was expended or the jet action stopped the 
rocket continued on its way, describing a curved parabolic path 
typical of any shell. ntually a height of about 60 miles 
(86 km.) above the earth's surface was reached. A range of 
about 220 miles (352 km.) was possible which, in conjunction a 
total time of flight of about 5 minutes, meant that the rocket 
reached a maximum speed of about 3,600 m.p.h, (5,760 kin.h,), 
or one mile per second, or five times the speed of sound, As it 
was travelling so much faster than sound, the noise of its passage 
was not heard until after it had explod 

The weight of explosive was only a little more than was carried 
by Vl. The amount of damage caused was generally about 
the same. Neither V1 nor V2 was reliable in either launching 
or flight control and numbers of both weapons failed to leave 
the launching areas or went off course, Although London v 
specified as the target by the enemy, and was frequently deseribed 
as being in flames in ruins, the British term ‘Southern 
England" was, in its vagueness, more descriptive of tho area 
m which these missiles fell. Many V2's mmed at London 

willy fell in the: Rhinelund cities, at least six roming to 
vartli in the Wiesbaden area 


The following is n brief description of the main assemblies 
of the V2 rocket 


Nose of Warhead. 

Of truncated conical shape and attached to the forward end 
of the control compartment. The casing was of mild steel just 
under a quarter of an inch thick and contained a ton of explosive 

hich was of a kind that is insensitive to a considerable degree 
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A cut-away diagram of the FZG 76 Flying-bomb. 


of heat. This was necessary since the casing of the rocket 
attained n temperature of about 600°C, through air friction. 
Three fuses, two of which were situated at the front and one at 
the rear of the charge, were used. 


Control Compartment. 

Tn the first rockets fired against Great Britain radio control 
from the ground was used to cut off the fuel when the necessary 
speed to give the desired range was attained. In later specimens 
radio control was superseded by a unit known as an integrating 
accelerometer which was capable of measuring the velocity of 
the rocket and shutting off the fuel for any predetermined range. 
The accelerometer also provided for reducing the thrust for 
control purposes. Gyroscopie controls were employed for turn- 
ing the projectile from the vertical during its upwards flight, 
and keeping it steady on its passage to the target. 


Fuel Tanks. 

Two large fuel tanks which together carried about eight tons 
of fuel were supported within the main framework of the rocket 
The mounting was specially designed to allow for the large 
degree of expansion and contraction that occurs. The front 
tank contained alcohol, and the rear tank liquid oxygen. Flox- 
ible pipes to provide for expansion and contraction connected 
the tanks to their respective fuel pumps. 


Turbine and Fuel Pumps Unit. 

A steam turbine and fuel pump unit was situated between 
the rear of the liquid oxygen tank and the combustion chamber 
and venturi unit, and was used for driving the separate alcohol 
and liquid oxygen fuel pumps, by means of which the fuel mixture 
was delivered in correct proportions to the combustion chamber. 
The two pumps were driven at the same speed as the turbine, 
and were of appgoximately equal capacities to provide the correct 
proportions of the two main fuels required in tho final mixture 
‘The steam supply for operating the turbino was supplied by the 
mixing of two additional fuels; hydrogen peroxide and calcium 
permanganate, 
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This diagram is reproduced by courtesy of ''Flight.'" 


Combustion Chamber and Venturi. 

This unit was made of sheet steel about a quarter of an inch 
thick. It was built into the rear end of the rocket, so that the 
swelled portion or combustion chamber was adjacent to the fuel 
pumps unit, and the tapered or jet portion projected from the 
rear end of the rocket. The alcohol was circulated first of all 
through a jacket which enshrouded both the combustion chamber 
and venturi for the double purpose of cooling the unit and 
preheating the alcohol to promote a greater efficiency when 
burning. The alcohol then entered the combustion chamber 
through a series of burner cups located in the end cover of the 
chamber; this supply was governed by valves for starting and 
for operation at reduced thrust. A small proportion of the 
alcohol was also supplied to four annuli formed around the 
venturi; series of small orifices conveyed the alcohol from the: 
annuli into the venturi to form a cool protective envelope over 
the interior of the venturi that served to shield the walls from 
the high combustion temperature of 3000"C. The liquid oxygen 
was conveyed from the pump through a system of distributors 
and individual feed pipes to each of the above-mentioned 
burners. The two fuels were thus mixed and burnt, resulting 
in the hot, high velocity gas jet already mentioned which, issuing 
from the open end of the venturi jet, provided the propulsive 
power of the rocket. 


Control Surfaces, 

Four large stabilising fins, spaced at right angles to each other 
and each incorporating a movable control tab, were mounted on 
the rear end of the rocket casing. In addition, four graphite 
tabs or controllers were placed symmetrically around the nozzle 
of the jet. All these eight control surfaces were governed by 
the gyroscopes already mentioned through the agency of servo 
motors, The graphite tabs controlled the rocket during its 
initial flight and were of course only operative when the jet was 
in action. The fin tabs controlled the rocket during its sub- 
sequent journey to the target. 


DENS 


The official diagram of the A4 Long-range Rocket. 
to control tabs on external fins from 2. electric motor. 
delivery piping. 5. Compressed-air bottles. 
8. Shell casing support structure. 
with fusing switch. 12, Conduit for fuse wiring. 
support for radio. 16. Nitrogen bottles. 
19. Alcohol tank filling point. 
connections to alcohol and oxygen pumps. 
pumps assembly. 
behind this tank. 26. Oxygen distributor unit, 

wall of rocket motor. 


The numbered references indicate the following 
3. Injection nozzles on main combustion chamber. 
6. Rear joint ring and lifting point. 
9. Radio control equipment. 
13. Exploder tube, 
17. Front joint ring and lifting point. 
20. Insulated alcohol feed pipe. 
23. Hydrogen peroxide tank. 
25. Calcium permanganate tank—hydrogen/permanganate steam generator for turbine is located 
27. Alcohol pipes for subsidiary cooling. 
29. Electro-hydraulic servo motors. 


1. Chain drive 
4. Alcohol 
7. Servo-controlled alcohol valve. 
10. Pipe from warhead to alcohol tank. 11. Nose 
14. Electric fuse for warhead. 15. Plywood 
18. Gyros for pitch and azimuth. 
21. Oxygen tank filling point. 22. Expansible bellows 
24. Tubular support frame for turbine and 


38. Alcohol inlet to double 


BREDA. 
SOCIETA ITALIANA ERNESTO BREDA. 
Hran Orrick: MILAN 


This enormous Milanese concern began building aircraft in 
1917. From 1010 onwards, when the production of aircraft was 
^t a standstill, the Breda Works carried on research work and 


ITALY 


built experimental machines 
aireraft was begun in 1022 

In the years between the two wars it built both military and 
civil aircraft, Its best known products were the Breda 25 and 
28 two-seat training biplanes, the Breda 65  single-engined 


The construction of allanetal 


Fighter-Reconnaissanco monoplane and the Breda 88 iwin- 
engined Bombe ‘The dast-mentioned aeroplane put up u 
number of "prestige" speed records carrying various loads in 
7 but it achieved little success in action, and only the trainers: 
v used in any quantity by the Reyia deronautica: 


ISI 


ALL THE WORLD'S AEROPLANES 


CANT. 
CANTIERI RIUNITI DELL'ADRIATICO. 
Heap Orricr AND Works; MONFALCONE, TRIESTE, 


The famous naval construction firm Cantiere Monfalcone 
entered the aircraft industry late in 1923. The aircraft branch, 
which was known as the Cantiere Riuniti dell'Adriatico, 


specialised in seagoing aircraft. 


Of the many types of military and civil nireraft built by this 
Company, the Z.006B and Z.l007bi& wore used by the Regia 
leronautica during the war. Some of these aircraft survived to 
serve with that part of the Italian Air Forco owing allegiance to 
the Italian Government which was recognised as a co-belligerent 
by the Allies on Ovtober 14, 1943 


THE CANT Z.506B. 


»nnüissance seaplane 


Tywr.— -Threesengined Bomber-torpedo F 


Low-wing cantilever monoplane, Wings taper in chord and 

Wooden structuro consiste of three 
spars, former ribs and plywood covering. Solid riba divide wing 
into n number of watertight compartments, Hinged trailing- 
edges, inner sections acting as camber-changing flaps and outer 
sections as ailerons, 

Feserace. Wooden structure of elliptical cross-section. Longitudinal 
system of construction with one main keel member, one main deck 
member and four side members, These are interconnected. by 
three main bulkheads at the mmn wing-spar points and a series 
of reinforced transverse panels and formers, the whole covered 


WiNos. 
thickness, elliption! wing-tips 


with plywood. 


Tam, Unit 
fuselage 
tabs in elovators. 


Monoplane typo. , Til plane mounted on fin, clear of 
Wooden framework, with plywood covering. Trimming- 
Balanced rudder and elovators. 


duralumin fonts attached to the 
ge by Veo struts, which are wire- 
Each float i divided into two 

buoyancy of floats equal to 
to conform to Italian 


Froars.—Two long single-step 
wing engine-mountings and fuseln, 
braced in their luteral planes 
watertight compartments. Total 
twice the total loaded weight. of machine, 
requirements 


Alfa-Romeo 126 RC34 nine-cylinder 
se and two on 
Fuel tanks in 


Power PLANT.—lhree 770 h.p 
radial air-cooled supercharged engines, one in the noi 
lateral mountings in the leading-edge of the wings 
wings. 

compartment, seating two side-by-side, 
with dual controls, behind nose engine. Bomb-nimer's position in 
nose of swelling beneath fuselago, which also accommodates bomb 
load or torpedo amidships, At the tail of this swelling is tho rear 
lower gun position. An upper position provided with rotatable 
turret is located above trailing-edge of wing, the gun being operated 
by the radio-operator, Equipment includes an inflatable rubber 
boat 


ARMAMENT. 


AccomMopaTion.— Pilot's 


One Breda-Safat 12.7 m/m. machine-gun in dorsal 
position, two 7.7 m/m. machine-guns in lateral positions and ono 
7.7 m/m. machine-gun in the lower gun posit Bombs or 
torpedo carried in lower portion of fuselage with hydraulically- 
operated doors closing the compartment 

Drenstons.—Span 26.5 m. (86 ft. 11 in.), Length 18.92 m. (62 ft.), 
Height 6.77 m. (22 ft. 24 in.), Wing area 85 sq. m. (914.6 aq. ft.). 

Wergurs.— Weight, empty 8,200 kg. (18,040 lbs), Weight loaded 
12,210 kg. (26,860 lbs.). 

PERFORMANCE.—Maximum speed at sea level 312 km.h. (195 m.p.h.), 


CAPRONI. 

SOCIETA ITALIANA CAPRONI. 

Heap OFFICE AND WORKS 

The group of companies controlled by Count 
was the largest in Italy. 1t included the following :— eroplani 
Caproni S.A.; Compagnia Commerciale Caproni S.A.; S.A. 
Caproni Africa Orientale Italiana ; S.A, Officine Meccaniche 
Ceruti; S.A. Construzioni Elettromechaniche Saranno; S.A. 
Officine Reatine -Lavorazioni Aeronautiche; S.A. Caproni- 
Vizzola ; Compania Aeronautica Bergamasca ; S.A. Aeronautica 
Predappio; Officine Meceaniche "Heggiane" ; Avio Industrie 
Stabiensi C. Coppola; S.A. Fabbrica Nazionale d'Armi; 
Compania Nazionale Aeronautica; S.A, Castelli; Aeroplani 
Caproni Trento; Aeronautica Sicula S.A. ; S.A. Capodimente ; 
Societa Romana Gassogen ; Manganesiferra Italiana S.A : 
Officine Romagnole S.A. ; S.A. Armamenti Caproni; as well as 
the famous Isotta-Frasehini Company and its subsidiaries. 

Of the large number of Caprom military aircraft most of them 
designed for Colonial” use, produced before the war, only one 


MiraN (TALIEDO). 
ianni Caproni 


FIAT. 

AERONAUTICA D'ITALIA S.A. (FIAT). 

Heap Orrice AND Wonks: TURIN 

This concern was formed in January, 1916, under the name 
ocieta Anonima per Construzione Ing. O. Pomilio & Co. On 
April 24, 1920, it changed its name to Aeronautica Ansaldo S.A. 
and in the Summer of 1925 began the construction of Fiat 
aircraft. On March 30, 1926, it was incorporated in the Fiat 
Group under its present name. 

Of the many aircraft products of the great Fiat organization 
most of which have been described and illustrated in earlier 
issues of this Annual only one survived to serve with the co- 
belligerent Italian Air Force im small numbers. This was tho 
R.S.14 seaplane described below, 


MACCHI. 
AERONAUTICA MACOHI. 
Heap OFFICE VARESE, 

Works: VAREBE-SCHIRANNA AND LONATE POZZOLO. 
The Maechi Company was founded in 1912 and since then 
devoted its entire energies to the construction of aircraft, Its 


The Cant Z.506B Torpedo-carrying Seaplane, 


Maximum speed at 4,000 m. (13,120 ft ) 366 km 

Y R . (13, 3 a.h, (229 

Climb to 4,000 m, (13,120 ft.) 14 mins., Service veil 1330 nt 
(24,000 ft.), Absolute ceiling 8,500 m. (37,880 ft.), Crufsine ranze 
1,000 km. (1,000 miles) or 5 hours d Lia 


THE CANT Z.1007biv 
rev-ougined Torpedo- Bomber 
id-wing cantilover monoplane, Win 
g in three sect 
entre-section passing through fuselage. All-wood structure 
comprising two box-spars and uaual former ribs and plywood skin 
with final covering of fabric. Camber-changing flapa betwe 
ailerons and fuselage n 
FUSELAGE.—All-wood semi-monoco 
que structure built up of a fi - 
work of longitudinals and transverse frames and wtiffeneme, ila 
whole covered with a plywood skin, vee 
Taw Unrr.—Strut-braced 
slightly abovo fuselago. 


monoplane 


tail-plane mounte i 
d on f 
Rudder ad 


and elevators statically and 


aerodynamically balanced. All-wood  struoture, with fabr 
covered movable surfaces $ jii 
LANDING GEAm.—Hetractable type. Wheels aro raised backwards 


into tails of engine nacelles, Hydraulic operation. 


Powen Prant.—Three Piaggio P.XI RC.40 radial air-cooled engines 


survives to be worthy of mention. 
for service ns a light liaison neroplane 
A number of wreraft of this typo 
Swedish Government at a time whe: 
the outside world, 


The Ca 313. was adopted 
by the German Air Force. 
was also acquired by the 
Sweden was ent off from 


A B THE CAPRONI Ca 313. 

Pyre —Twin-engined Light Reconnaissance Bomber 

Wixas.—Low-wing cantilever monoplane. Comprises contro-soo 
and two tapering outer sections. Wing structure of wood with 
two box spars, former ribs and plywood covering. The mart 
portion of the wing between the spars is watertight and i “divided 

, Dto à number of compartments for emergency fous viden 

FeskrAGE.—Jig-built welded stecl-tubo framework in two sect 

,, and bolted together. Fabric covering over light fairing structura. 

Tar, Uxit.—Cantilever monoplane typo, Wooden strüeture wah 
plywood and fabric covering, Aerodynamically and statically, 
balanced elevators and rudder. ` ic 

Laxpixe Gear.—Retractable type 
into tails of engine nacelles. ^ 
hand-operated gear. 


Wheels are raised backwards 
Hydraulic retraction with emergency 


"On THE FIAT R.S.14. 
oneee multi-seat Torpodo-Bomber-Reconnaissance 
Wixes.—Mid-wing cantilever monoplane. Wings taper in chord 
and thickness and have dihedral from roots to tips. All-metal 
structure. 
AGE 
covering. 
Tau Usrr. 


Fus Oval section 


all-metal structure with — stressed-skin 


Cantilever monoplane type, — All-metal framework with 


metal covered fixed surfaces and fabric-covered elevator and 
rudder. 
Froats.—Two long single-step all-metal fonts attached to the engine 


nacelles by pairs of vertical struts and braced to the fuselu, 
porallol sloping struts. 


by 


first aeroplane was produced in 1913 and this was followed 
during the war 1915-18 and since by many other types of 
aircraft, particularly flying-boats and seaplnnes, in which this 
firm specialised for many years. 

After successfully developing a number of racing seaplanes, 


182 


The Cant Z.10075/« Heavy Bomber. 


Alfa-Romeo 


each rated at 1,000 h.) 
tween 


three-bladed controllable-pitch airscrows 
spars in centre-section, 


AccowMODATION.—Two pilots in tandem aft of nose engine with 
rotatable turret over second pilot. Then follows radio and D/F 
compartment, second gunner's position, photographic equipment 
and rear gunner, In protruberance beneath fuselage there is 8 
bomb.aimer's position forward and a gunner's position aft. 
Between these two positions is space for the internal stowage of 
»ombs. 


at 4,000 m, (13,120 ft.). 
Fuel tanks b 


rrot, one 12:7 
s on lateral 
Alternatively 


ARMAMENT.— (One 12.7 min. machine-gun im dorsal 
m/m. gun under fuselage, and two 7.7 m/m. gu 
mountings. Normal bomb load 1,180 kg. (2,600 Ibs.) 
two 450 kg. (1,000 Ib.) torpedoes may be carried 

Dimensions,—Span 24.8 m. (81 ft. 4 in.), Length 18.4 m. (60 ft. 418 
Height. 5.2 m. (17 ft.) 


Wiionrs.—Weight empty 8,030 kg. (19,000 Ibs.), Disposable load 
4,210 kg. (9,260 1bs.), Weight loaded 12,840 kg. (28,200 Ibs.)-_ 

PERFORnMANCE.—Maximum speed 448 km.h. (280 m.p.h.) at 4, Abd m 
(15,000 ft), Cruising speed 376 km.h. (235 m.p.h.) at 4,575 m 
(15,000 ft.), Service ceiling 8,100 m. (26,500 ft.), Cruising range 
1,280 km. (800 miles) or 3.4 hours. 


R PLANT Two 650 h.p. Isotta-Fraschini Betta R.C.35 twelve 

inder inverted Vee air-cooled engines. Fuel tanks im contre 

section 

AccowMODATION.—Enclosed accommodation 
four. Observer or bomb-aimer in transparent nose 
second pilot or navigator seated side-by-side with di 
consisting of throw-over wheel and two rudder bars. 
gunner's position aft of pilots 

ARMAMENT AND EQUIPMENT.—Armarment consists of two machine 
guns, ono fixed and firing forward in port wing and one flexible 
gun in cupola in roof of cabin, Equipment includes two-way 
radio, full night-flying equipment, camera, etc, External bomb 
stowage. 

DIMENSIONS.—Span 16.3 m. (53 ft. 6 in.), Length 11.8 m. (38 ft. 9 in), 

| Height 4.37 m. (14 ft. 4 in.) 

Wetout LoApED.—5,652 kg. (12,450 lbs.). 

PERFORMANCE.—Maximum speed 397 km. 
speed 129.6 km.h. (81 m.p.h.), Service ceiling 6,800 m. 


for crew of three or 

Pilot and 
ual controls, 
Upper 


(248 m.p.h.), Stalling 
2,300 ft.). 


Power PrawT.— wo Fiat A.74 RC.38 fourteen-cylinder radial air 
cooled engines, each rated at 840 h.p. at 3,800 m. (12,500 ft 
Throe-bladed Fiat-Hamilton constant-speed uirscrews. Fuel tanks 
in wings 


COMMODATION.—Crew of four or five. Pilot's compartment over 
leading-edge of the wing. Bomb-aimers position in nose. Further 
details of accommodation unknown. 

DiMENSIONS. Span 19.6 m. (64 ft. 3 in.), Length 13.8 m. (45 ft. 615 


Height 5.4 m. (17 ft. 9 in.), Wing area 51.5 sq. m. (555 sq. f! 
Werout LoADE 264 kg. (16,000 Ibs.) : 
PERFORMANCE.—Maximum speed 379 km.h. (2 

(13,120 ft.). 


m,p.h.) at 4,000 m 


the firm turned its attention to the production of fighter n 

The Maceti €.202 was one of the best fighters used by t 
Regia Aeronautica and after the surrender of the Italiam Gove 
ment it continued to be standard equipment in some squadrons 
of the Fascist Republican Air Force. 


—————————————————————— 


ITALY 


The Macchi C.202 Single-seat Fighter wearing the colours of the Italian Co-belligerent Air Force. 


MERIDIONALI. 


S.A. INDUSTRIE MECCANICHE E AERONAUTICHE MERID- 
IONALI (BREDA). 


HEAD OFFICE AND Works: NAPLES 
This concern was, up to 1936, known as the Societa Anonima 


Industrie Aeronautiche Romeo, which was formed in 1934 to 


PIAGGIO. 
SOCIETA ANONIMA PIAGGIO & ©. 


HEAD OFFICE GENOA 


The famous firm of engineers and shipbuilders entered the 


REGGIANE. 
OFFICINE MECCANICHE ''REGGIANE'' S.A. (CAPRONI). 


Heap OFFICE AND Works REGGIO EMILIA 
This concern built Caproni neroplanes during the war 1915-18, 
but abandoned its aircraft department after the War Later 


it resumed aircraft manufacture, 


and during 1937 produced the 


Cad Procelluria high performance twin-engined bomber, 
Its most recent products were the Ke 2000 single-seat inter 
ceptor fighter monoplane, which appeared in 1940, the Re 2001 


which was devel 1941 and the 
in 1943, The Re 201 and 2005 were in 
in the Fascist Republican Air Force 


d in Re 2005, which appeared 


rvice in small numbers 


THE REGGIANE Re 2001. 
Fighter monoplane 
cantilever monoplano. In 


Typs 
WiNGs three sections com 
prising centre-section and two tapering outer sections, Multi-spar 
structure with a stressed Wing flaps extend from 


Single-seat 
yw WIN 


kin covering 


ailerons to fuselage 

FosELAGE.—ÜOval metal monocoque structure with stressed-skin 
covering reinforced. with "Z'"-type longitudinal stiffeners. 

TAL Uxrr.—Cantilever monoplano type. All-metal framework with 
fixed surfaces covered with motal nnd movable surfaces with 
fab Trimming-tabs in elovators and rudder 

LANE Gean.—Retractable type. Cantilever compression leg 


i backwards, the wh 


turned through 90 degrees to 


lie flush with the underside of centro-scetion when raised 
Steerable tail-wheel is retructed electrically 

Power PLant.—Ono 1,150 h.p. Daimler-Benz DB 601 twelve-cylindor 
inverted Veo liquid-cooled engine on welded steel-tube mounting 
Three-bladed constant-speed airscrew. Main fuel tank in fuselage 
with additi nl tanks in contre-sectior 

ACCOMMODATIO! Enc i pilot's cockpit over centro of wing 

ARMAMENT.— Two 12.7 ir machine-guns in fuselage firing forward 
through airscrew and two 7.7 m/m. machine-guns in wings. Bomb. 
rack under fuselage for one 250-kg. bomb. Equipment includes 
compressed-air starter, fire-extinguisher, radio, otc 


SAIMAN. 


SOCIETA ANONIMA INDUSTRIE MECCANICHE AERONAUTICHE 


NAVALI (SAIMAN). 
Heap Orrick Rome 


This firm was founded in 1934 in order to take over the works 


SAVOIA-MARCHETTI. 


SOCIETA ITALIANA AEROPLANI IDROVOLANTI ‘‘SAVOIA- 
MARCHETTI." 

Heap Orrick: BESTO CALENDE 

Works : Sesto CALENDE AND BORGOMANERO 

The Savoia-Marchetti Company built a large number of com 

ier 1 military aircraft, both landplanes and seaplane 

The military products of this concern were mainly conversions 

f its three-engined nirliners, the SM.79 and SM.82 being the 


types r 1 Aeronautica during the war. Bot) 
il transports by the German Air Force 
Ita 1943 the 8M.79 continued in ser 
} bi 1 Fascist Republican Air Force 


take over the aeronautical activities of the Officine Ferroviarie 
Meridionali. 

The Otficine Ferroviarie Meridionali entered the Italian 
Aircraft Industry in 1923 and two years later this concern 
acquired the rights to build Fokker aeroplanes under licence. 


industry in 1916. Some years later 
manufacture at their Pontedera 
aircraft construction was concentrated at the 
works. 


At the 


aircraft the firm began 
factory while 


"stri and Finale 


nero-engine 


Finale-Ligure works the firm built aeroplanes, sen 


THE MACCHI 0.202 
Single-sent. Fightor monoplane 
Low-wing cantilever monoplane, In 
T built integral with 
All-metal structure 


TyrF 
Wisc 
prising a c 
tapering ou 


e-soction 
r seotions 


skin. Nose section detachable for inspection of interior 

controls, Entire trailing-edge hinged, the outer sections acting n. 
ailerona and the inner sections as hydraulically-operated landing 
flaps. Flaps and ailerons aro interconnected and when flaps are 


lowered tho ailerons are also drooped 

FuskrAGE.—Oval section all-metal monocoque. 

Tau Uwrr.—Cantilever monoplane type, — All-metal framework, with 
fixed surfaces metal-covered and movable surfaces fabric-covered 
Adjustable tail-plane. 

LANDING Gean—Retractable typo. Wheels raised inwards into 
underside of centre-section and apertures closed by fairing plates 
on landing gear legs and wheels, Hydraulic retraction 

Power PLaNt.—Ono Daimler-Benz DB 601N twelve-cylinder in 


verted Vee liquid-cooled engine rated at 1,200 h.p. nt 4,880 m 
(16,000 ft). Three-bladed controllnble-pitch nirscrew. Ventral 
radiator benenth pilot's cockpit 

AccommopaTion.—Enclosed cockpit over trailing-edge of wing. Pilot 
armour 

ARMAMENT.—Four fixed machine-guns, two 12.7 m/m. in fuselage and 
firing through airscrew and two 7.7 m/m 


wings 


DIMENSIONS.—Span 10.58 m. (34 ft. 8 in.), Length 8.87 m. (20 ft. 1 in.), 
Hoight 3 m. (9 ft. 10 in.), Wing area 16.8 aq. m. (180.7 sq. ft 
Norman Loapep WeronT.—2,860 kg. (6,300 Iba.) 


PERFORMANCE.—Maximum spoed 528 km.h. (330 m.p.h.) at 5,490 m 
(18,000 ft.), Cruiming speed 480 km.h. (300 m.p.h.) nt 5,490 m 
(18,000 ft.), Service ceiling 10,520 m. (34,500 ft.) 


In 1930, the Societa Anonima Industrie Aeronautiche Romeo 
absorbed the industrial activities of the Officine Ferroviarie 
Meridionali and changed its name to Industrie Meecaniche e 
Aeronautiche Meridionali 


planes and flying-bonts, both in wood and metal 

The only Piaggio type known to be with the Regia 
{eronaulica during the war was the P.108 four-engined bomber 
This aircraft was in very small numbers and 
described in the Annual 


service in 
e of this 


was 
last is 


A 
AA 
— 


The Reggiane Re.2001 Single-seat Fighter Monoplane (1,150 h.p. Daimler-Benz DB.601 engine) 


Length 8.0 m. (20 ft. 3 in.) 


)4 sq. m. (220 sq. ft.) 


DiMENSIONS,—Spnan 11.2 m. (96 ft, 0 in.) 
Height 3.0 m. (12 ft.), Wing area 2 

Werour LOADED. 3,178 kg. (7,00€ 

PERFORMANCE,—Maximum speed 5 
(22,000 ft.) 


7 km.h. (348 m p.h.) at 6,710 m 


formerly belonging to the S.A Aerea, nt the 
seaplane base at the Lido di Romn. 

The Company undertook the construction, repair 
tenance of aircraft, nero-engines and motor-boat 


It produced several light aircraft of its 


Navigazione 
and main 


own t gn These 


THE SAVOIA-MARCHETTI SM.79. 


Tvrr.—Throe-engined Bomber and Reconnaissance monoplane. 

WiNGs.—Low-wing cantilever one-piece monoplane, All-wood 
structure, Whole trailing-edgo from wing-tips to wing engine 
mountings hinged, inner portions acting ns camber-changing flaps 


and outer sections as ailerons und fla Handley Pago sluts on 
leading-edge from engine nacelles to tig 
FoskLAGE.— Woldod stool-tube structure ont portion covered with 


duralumin sheot, top partly with duralumin sheot and partly with 

plywood ; sides und bottom with fabric 

Tau. Uwrr.—Monoplane type. Steel.tubr 
fabric. Rudder elevators 
balanced 


covered with 
and statically 


framework 


and uerodynamically 


THE REGGIANE Re 2005. 

The Re 2005 was similar to the Re 2001 except that it was 
fitted with the higher-powered DB 005 engine with the radiator 
beneath the fuselage instead of under the wings and had an 
outwardly retracting landing gear 


included the Saiman 200 two-seat training biplane (200 h.p. 
115 engine 


Alfa 
the Saiman 202/1 two-seat cabin monoplane (120 


h.p. Alfa 110 engine) and the Saiman 204/R four-seat cabin 
monoplane (180 h.p. Alfa 115 engine). These types have been 
deseribed in previous issues of this Annual 


LANDING Gean, —Retractablo type 

Power PraNT.—Three Alfa-Romeo 126 RC.34 nine-cylinder radial 
air-cooled geared and supercharged engines euch rated at 750 h.p 
ut 3,100 m. (11,150 ft) on welded steeltube mountings with 
S.LA.L vibration dampors. — Savoin-Marchetti — two-position 


Two auxiliary 
fuel tanks are 


variable-pitch airsorews. Main fuel tanks in wing 
fual behind engines. In some cases tho 
provided with armour protection, 
AccomMopATION,—Pilots’ compartment, with two seats side-by-side, 
behind nose engine, The pilots’ seats provided with armour 
back-plates 9.5 m/m, thick. Wireless operator and engineer 
ommodated aft of pilots. The bomb compartment is in tho 
centre portion of the fusclage, and behind is tho bomber's position 


tanks 
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with duplicate rudder control, flight instrumenta, bomb-sights and 
releases nnd camora, All compartments nre inter 
connected 


automatic 


ARMAMENT AND EQuirment.—Armamont consista of four machine: 
guna, one on n fixed mounting firing forward, and two on movable 
mountings aft of the wings, ono above and one below the fusolago 
A fourth machine-gun is installed on a sliding mounting 
inside the rear portion of tho fuselage for defence on both aidos 
The bomb compartment is provided with racks for n total load of 
1,000 kg. (2,200 Ibs,), Altornatively two torpodoes can bo carried 
under the fuselage. Equipment inclu electrical 
installation, retractable fanding-light, wire Direction 
finding equipment and telephonie intercommunication may be 
installed 


complote 


as, eto 


DrwENSIONS.—Span 21.2 m. (66 ft 
Height 4.1 m. (13 ft. 6 in.) Wing area Gl sq. m 


Wetouts AND Loapixes (Alfa-Romeo 126 RC.34 enginos).—Weight 
empty 6,800 kg. (14,960 Ibs.), Crew (four) 320 kg. (704 Ibs.), Guns 
and ammunition 246 kg. (541 lbs), Radio 144 kg. (317 Ibs.), 
Camera 38 kg. (84 Ibs.), Fuel and oil 2,430 kg. (5,346 1bs.), Bombs 
1,200 kg. (2,640 lbs), Weight loaded 10,500 kg. (23,100 Ibs.), 
Wing londing 172 kg./sq. m, (35.26 Ibs,/sq. ft.), Power loading 
447 kg./h.p. (9.83 Ibs./h.p.) 

PERFORMANCE,— Maximum 
(300 m p.h.), Cruisin 
360 km.h, (225 m.p.h 
Climb to 2,000 m. (6,560 ft.) 6 min 


3 in.), Length 10.2 m. (53 ft. 2in.), 
(656.3 sq. ft.) 


peed at 3,500 m. (11,500 ft.) 410 kmh. 
eed (00% output) at 5,000 m. (16,400 ft.) 
Climb to 1,000 m. (3,280 ft.) 3 min. 10 see., 
20 see., Climb to 3,000 m. (0,840 


ft.) 9 min, Climb to 4,000 m. (13,120 ft.) 18 min. 15 see. Climb to 
5,000 m. (16,400 Ft.) 10 nin e0., Service coiling 7,000 m. (22,960 
ft), Range 1,000 km. (1,000 miles) or 4.5 hour 
THE SAVOIA-MARCHETTI SM.82. 
The SM.82 was a development, of the SM 75, from which it 
differed by having n deeper fusoluge, greater loaded weight 


redesigned fin and rudder and the addition of » hydraulically 
operated retractable gun-turret with one 12,7 m/m. machine-gun 
on top of the fuselage to the rear of the pilot's cockpit. The 
remainder of the armament consisted of one 7,7 m/m, machine 
gun in the and mounted in 
lateral positions 

The deep fuselage was provided with overhead runway and 
block and tackle for the loading and movement of heavy freight 
and provision was made for the transportation of troops, supplies 
of petrol, nero-engines and even complete single-seat. fighter 
aircraft in their dismantled state. Wither 40 fully-armed troops 
or 600 gallons of petrol could be curried 

The 8M.82 was fitted with three 950 h.p. Alfa Romeo 128 
RC.21 nine-cylinder radial air-cooled engines, Structure fol 
lowed standard Savoia-Marchetti practico with wood wings and 
welded steel-tube fuselage. The landing-gear retracted back- 
wards into the wing engine nacelles 


nose two guns of similar calibre 


The Savoia-Marchetti SM.79 Bomber (three 750 h.p. Alfa-Romeo 126 RC.34 engines). 


Length 


AICHI. 


AICHI TOKE! DENKI KABUSHIKI KAISHA (The Aichi Watch & 
Electric Machinery Co., Ltd.). 


HEAD Orrick ann Works: 15, Cirrose PUNAKATACHO, 
Nagoya. 

Brancu Works 3, Horrraport, MINAMIKU, NAGOYA, 

Established: 1899. 


This company had supplied a number of different types of 


aircraft to the Japanese Naval Air Service. These included 
training aeroplanes nnd reconnaissance, torpedo and dive 
bomber landplanes and seaplunes. The company also built 


aero-engines of both water and air-cooled types. 
In addition to the types described below, the Aichi company 
was responsible for the production of the 
“Suisei 
plane. 


Yokosuka-designe 


earrier-borne Dive-Bomber and Reconnaissance 


THE AICHI B7A1 

Japanese Navy designation : ‘‘Ryusei 
Attack Plane, Model 11. 

Tyre.—Two-seat Naval Torpedo-Bomber or Dive 

Wixes.—Low-mid inverted gull-wing cantilever Inner 

portion of each wing set at anhedrul for about 20 per cent. of half 


“ GRACE.’ 
(Shooting Star) Carrier-borne 


monoplane 


span, remainder at fairly coarse dihedral. — Quter wings at about 
20 per cent. from knuckle fold upwards for stowage in aircraft 
carriers, All-metal structure with flush-riveted stressed metal 
skin. Ailerons on outer folding sections, flaps inboard of ailerons 
to fuselage. 

FusELAGE.— Oval all-metal somi-monocoque structure , with flush 
riveted | skin 

Tar. Uxrr—Cantilever monoplano type. All-metal framework with 
motal-covered fixed surfaces and fabric-covered elevators and 
rudder. Controllable trin-tubs in all control surfaces. 

LawpiNG Gean—Retractablo type. Oleo shock-absorber struts 


hinged at wing knuckles and nre raised inwardly into underside 
of wings. Fully-retractable tail-wheel 

Power PrawT.—One Nakajima Homare |l fourte 
air-cooled engine rated at 1,500 h.p. at 16,400 ft. ( 
1,800 h.p. for take-off. Four-blade Hamilton 
constant-speed airserew. Fuel tanks in wings. 

ACCOMMODATION. —Crew of two in tandem under continuous 
transparent canopy with sliding sections over cockpits. 

AnMAMENT.— Two. forward.firing machine-guns in fuselage 
cowling and one 7.7 m/m, gun operated by rear gunner, Provision 
for carrying one 1,700 lb. (880 kg.) torpedo or armour-piercing 
bomb of the same weight, or combinations of smaller bombs to a 
maximum of 1,100 Ibs, (500 kg.) for dive-bombing. 

DiwENSIONS.— Span 47 ft. 2 in. (14.4 m.), Length 37 ft (11.6 m.) 

Wrtowrs.—Weight empty 6,820 Is, (3,100 kg.), Normal loaded weight 
10,780 Ibs. (4,900 kg.), Maximum overloaded weight 11,702 Ibs 
(5,360 kg.) 

I'errormance.—Maximum speed 350 m.p.h. (560 km.h.) at 19,680 ft 
(0,000 tH), Cruising speed 230 m.p.h. (368 km.h.) at. 13,120. ft 
(4,000 m.), Landing speed 75 n.p.h. (120 km.h.), Climb to 13,120 ft 

Rango 1,200 miles (1,020 kan.) 


THE AICHI E13A1 “JAKE.” 


Japanese Navy designation : Type O Reconnaissance Seaplane, Model 
"n. 


Tyry 


n-cylindor radial 
,000 m.) and with 
type hydraulic 


m/m. 


(4,000 m.) 7.5 mins 


Fhreonent. Reconnaisance Seaplane 


DiwENSIONS.—Span 20.6 m. (07 ft. 5 in,), : n 

10 in.), Height. 6.5 m. (18 ft.), Wing area 118.6 sq. m. (1,276 4q ; 

Weronrs mpty 12,000 kg. (20,400 Ibs.), Weight loaded 
00 Ibs.) 

Pen Maximum speed. 328 km.h. (206 m.p.h.) at 2,00 
(8,200 ft,), Initial rate of climb 198 m./min. (650 ft./min.), 8r 
ceiling 6,100 m. (20,000 ft.), Range 70 km. (2,480 miles) ai 
km.h ) m.p.h.), 

Wiscs.—Low-wing eantilever. monoplane. Wing in three sections, — AmwAMENT.—Two 7.7 m/m. machine-guns in engine co an 
comprising wide-span almost rectangular centre-section and. two synchronised to fire through the airscrew, and one or twe 
elliptical outer sections. Dihedral on outer sections only. All guns on a flexible mounting in the rear cockpit ig 

47 ft. Gin, (14.5 m gth 36 ft. 11 in (10.7 


metal structure. Atro-section, ailerons on outer sections 


Fuserace.—Oval all-metal structure with stressed skin covering 
Tau. Unit. —Cantilover monoplane typo. Allametal framework with 
motul-covered fixed surfaces and’ fabric-covered rudder and ele 


vators. Trim-tabs in rudder and elevators 

FroĘars.— Two long single-step all-metal floats, each attached to th 
centre-section by two pairs of struts, one puir vertical and th 
other pair sloping inwardly to the centre-section spur root fittings 
Steerable water rudders 

Power Praxt.—One Mitsubishi Kinser 
two-row radial air-cooled engine 

AccowMODATION.— Crew of two or three in tandem cockpits beneath à 
continuous transparent. canopy 


43 or 44 fourteon-cylinder 


ume 


— 


The Aichi ''Grace" 11 Carrier-borne Attack Plane. 


DistENSIONS.— Spr 
Wercnrs 


AND PERFORMANCE —No data available 


AICHI E16A1 “PAUL.” —— ; Reconn- 
Japanese Navy designation: ‘‘Zuiun'’ (Auspicious Cloud) Re 
aissance Seaplane, Model 11. 


Tyre.—Two-seat Naval Reconnaissance and Dive-Bomber Seaph? 
WixGs.—Low.wing cantilever monoplane. Constant taper 
roots to tips with most taper on the trailing-edge 
structure with detachable wood wing-tips. Double-acti 
type flaps between ailerons and fuselaj Trim-tabs in 


FusELAGE.—All-metal structure with flush-riveted smooth 
skin. Metal 
Tam Uxrr —Cantilever monoplane type. All-wood tailplane. At 
fin and metal-framed fabric-covered elevators and rudder 
trollable trim-tabs in all movable surfaces. " 


Fro«rs.—Twin singlo-step all-metal floats attached to the 
vertical N-struts, the rear struts bei braced to the under 
Hinged to the teailing-edg 


the fuselage by inclined struts 


front vertical struts are hydraulically-operated 
dive-brakes. Water-rudder on stern of each float 
Power Prawr.—One Mitsubishi Kinse fourteen-cylinder rà 
nir-cooled engine rated at 1,080 h.p. at 20,000 ft. (6,100 m.). Three 
bladed Mitsubishi-Hamilton constant-speed airserew 
ACCOMMODATION parent 


Tandem cockpits under continuous trans 
canopy with shding sections over each cockpit 


ARMAMENT.— One inon in each wing and one 


machine-gun on a flexible mounting in rear cockpit 


20 m/m 


r dive: 


bombing provision for two 550 Ib. (250 kg.) bombs on special 
swinging racks under the fuselage. 

DixENSIONS,—Span 42 ft. (12.8 m.), Length 33 ft. 7 in. (11.5 mJ«- 

Wetonts.—Woight empty 5,960 Ibs. (2,710 kg.), Weight loaded 8,360 
Ibs. (3,800 kg.) 

PERFORMANCE. —Maximum speed 278 m.p.h, (445 km.h.) at 10,080 f 
(0,000 m.), Cruising speed m p.h. (285 km.h.), Climb to 10498 
ft. (5,000 m.) 8 min., Range (Reconnaissance) 1.200 miles (1.97 


km.), Range (Dive-bomber) 580 miles (930 km 


THE AICHI D3A2 "VAL." 
Japanese Navy designation: Type 99 Carrier-borne Bomber, Model 22. 
Tvrk.—Single-engined. Naval Dive-Bomber, also being converted fer 
training purposes, 


Wixüs.—Low-wing cantilever monoplane. Wing in three sections 
Flat rectangular centre-section, Elliptical outer sections wit 
dihedral, "The outer sections of the wings hinge up about 6 


from each tip in order to save space on carriers. Flap 
Tho ailerons have inset. trim-tal The structure is a 
Single slat-type dive-brakes are attached under the 
FeskLAGE.—Oval section metal structure with metal covering 
Tau, Usir.—Cantilever monoplane type with straight taper on lee 
edges of tailplane. High aspect-ratio elevators with curved tra 


edges, Balanced rudder mounted completely above 
Fin swept forward to just behind cockpit tabs € s 
and ruddo: 

LANDING GEAR.—Fixed single leg cantilover type, Spats am fite 
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The Aichi ‘‘Jake’’ 11 Naval Reconnaissance Seaplane (Mitsubishi Kinsei 43 engine). 


tail-wheel, Deck arrester-hook fitted just forward of tail srried under the fuselage and is swung down and forward on arms 
before release. In addition one 60 kg. (132 1b.) bomb can be carried 
Powen PLANT.— One 1,280 h.p. Mitsubishi Kinsei 54 fourteen-eylinder on external rack under each wing outboard of the dive-brakes 
air-cooled radial ine. Fuel capacity 206 Imp. gallons DIMENSIONS.— Span 47 ft, 8 in. (14.53 m.), Length 34 ft. 0 in. (11.5 m.), 
AccomMopATION.—Enclosed transparent raised cockpit for crew of Wing aren 389 sq. ft. (36.2 sq, m 


two starting over main spar and running back to aft of the trailing- © Werionrs AND LoApiNGS.— No data available. 


edge 


PenronMANCE.— Maximum speed 281 m.p.h. (450 km.h.) at 20,300 ft 
imwAMENT AND Equirment.—Two 7.7 m/m. synchronised machine (6,100 m.), Range of 874 miles (1,400 km.) nt 205 m.p.h. (328 km.h.), 
guns mounted over the engine and one or two 7.7 m/m. flexible Ceiling of 90,000 ft. (9,180 m.) 
machine-guns in rear cockpit. One 250 kg. (550 lb.) bomb is The Aichi *'Val" 22 Navy Dive-bomber. 
HITACHI. 
HITACHI KOKUKI KABUSHIKI KAISHA (Hitachi Aircraft Co., This Company was formed in May, 1939, by the separation concern had under development the H.T.3 eight-passenger 
Lu.) of the aircraft department of the Tokyo Gasu Denki K.K., which all-metal transport fitted with two 450 h.p. inverted Vee air 
Heap OrricE AND. Works; Onwont, Nr. Tokyo. latter firm then concentrated its aeronautical activities solely in cooled (Hirth or Argus) engines. No details of this machine, 
Bmawcu Works: TaTCHIKAWA, Kawasakt AND HANEDA,  aero-engine construc which was being developed with financial assistance from the 
NEAR Toryo. Apart from the T.R.1 transport monoplane and the T.2 Japanese Government, are available 
Established; May, 1939 training sesquiplane described in previous editions, the Hitachi 


KAWANISHI. 

KAWANISHI KOKUKI KABUSHIKI KAISHA (The Kawanishi 
Aircraft Co., Ltd.). 

Heap Orrice anp Works: Nanvo MukoGvN Hyocoxen, 
sear Kone 

Established: November 5, 1928 

This Company was founded in November, 1928, and took 
over the aireraft works and wind-tunnel of the Kawanishi 
Machine Works, It was engaged in supplying aeroplanes 
urcraft parts and accessories to the Japanese Navy 

Owing to the ever-increasing demand for such aeroplane 
the Company removed its works at the end of 1930 to the newly 
built up-to-date works in Naruo, on the coast between Osaka 
nd Kobe 


THE KAWANISHI H6K5 ''MAVIS." 
Japanese Navy designation : Type 97 Flying-boat, Model 23. 


rE.—Four-ongimed Bornber-Reconnaissance | flying-hout 
| strut-braced plano. Parallel leading and 
ell outboard of outer engines and taper on outor 
sections. Dihedral from centre line of hull. All-metal 
t aro. Flay ns t » the complete length of the 
railing-edgo, Tho wi jounted above the hull on inverted 
\ de running from low 
n hull swept up to tailplane 


r in from the tip 


The Kawanishi * 


Smily” 22 Flying-boat (four Mitsubishi Kasei 22 engines 


Pauw Usrr.—— Braced. tailplane with two strat-braced fius and rudder Sky) Transport Flying-boat, Model 32, "he type/model symbol 
minted on the tailplane and inset was H8KI-I 
des kasd iae: Bilal MdL "enc Tyri— Four engined Bomber-Reconnaissance flving.bont 
INGS gh-wing cantilever monoplano. Straight taper on leadin 
Fuel capacity. 1 and trailing edges. Dihedral from roots Struct of metal 
ACCOMMODATION crew are accommodated in a raised covered with metal covering. High aspect ratio wiloron vation 
cockpit for the londing-edge of the wing. Designed as n on flip 
ivil flying-boat, the original accommodation was for twonty day — Hurt.—Allanetal deep two-step hull. I nose with high bows 
passengers or & smaller number on night journeys with bunk Almost slub-sided at centro-seetion and ection nft. Large 
Tho serviro crow ia ten ed wingtip floats 
ATMA AND EquiPMENT.—Uncortnin but believed to include High cantlever tailplane with slight taper on both 
two 20 m/m. car n and several 7 m/m. machine-guns, Bomb and trailing-ec Large single fin ond balanced rudder 
lond reported to be 3,500 Ib. (1,590 kg.), externally slung 1 LaNT.— Four 1,825 hp, Mitsubishi Kasei 22 fourteen-eylinder 
DIMENSIONR.— S 131 fü, 4 in. (40 m.), Length 84 ft. (25.6 m.) xd engines driving four-blade Hamilton type constant 
Height 20 ft. (0.1 m.) Mracrew Protected. fuel tanka 
Weranrs —Loaded 45,000 Iha, (20,430 kg.) ACCOMMODATION. -Cr f teni t l I 
PERFORMANCE peed 100 m.ph. (304 km.h.) at 8,000 ft AnwaxENT.—Hus noso. dorsal and tail gun turrets and beam 
140 in ea lovel 170 m p.h. (272 km.h), Operational gon positions, Armament onchides both 20 m annon and 7.9 
radins about 1,000 miles (1,600 km.), Sorview coiling 26,000 ft " miehine-gun 
(4,880 im DIMENSION Span. 124 ft V 08 m). Length 92 ft. 3m. (28.0 m.) 
THE KAWANISHI Hake “EMILY.” Wiss Woight empty 4,000. Iha. (15440 kg), Weight. loaded 
Japanese Navy designation : Type 2 Flying-boat, Model 12 PAP HAAN CL Maximum anssd SORT 
Emily" was mainly used for long-range reconnaissance, but (6,000 m.), Cruising speed 1 ph. 
it was also in service as a transport flying-bont. Tho latter ft (8, 100 m.) 20 mins, Service coil 
The Kawanishi ''Mavis'"" 23 Flying-boat version carried tho Japanese Navy designation. "Seiku" (Clear range 3,000 miles (4.800 km 
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The Kawanishi ''Rex'' 11 Fighter Seaplane, 


KAWASAKI. 


KAWASAKI KOKUKU KOGYO KABUSHIKI 
Kawasaki Aircraft Engineering Co., Ltd.). 

Heap OrrrcE AND Works HicaAsni-KAWwASAKI-CHO, 
Hyoco, Kone 

A famous firm of shipbuilders which entered the Aircraft 
Industry by constructing, under licence, the Salmson biplane 
and the Salmson engine, large numbers of which were supplied 
to the Japanese Army. From 1923 to 1933 the Chief Designer 
of the Company was Doctor Richard Vogt 


THE KAWASAKI ARMY 99 LIGHT BOMBER “LILY.” 
Japanese Army Designation : Type 99 Light Bomber, Model 2. 
Ty rE.—Twin-eng 
Wixcs.—Mid-wing can monoplane with straight taper on 

leading and trailing-edges and dihedral from roots, Metal structuro 


KAISHA (The 


with flaps between fuselage and engine nacelles and between 
nacelles and ailerons. ‘The ailerons ure fabric-covered. Land 
ing-light in leading-edge of both wings. Small fillet on trailing 
edge roots 

Fuserace.—Deep metal structure to aft of trailing-edge. Slender 
rear fuselage. Metal covermg. Bomb stowage in centre-section. 

Tau Usir—High cantilever tailplane with metal covering. Fabric 
covered elevators. Single metal fin. Fabrie-covered rudder 
The trim-tabs on rudder and elevators are metal 

LawpING Gear.—Retracts backwards into en nacelles leaving 


i-retractable 
Jin Type 2 (Ha 115) fourteen 


part of each wheel exposed.  Tail-wheel se 

POWER Prax.-—Two 1,150 h.p. Nuk 
ylinder radial mir-cooled engines, Undershing nacelles extend 
to traiing-edye, Controllable cooling gills ure fitted to the cowlings. 
Three-bladed metal airscrews 

ACCOMMODATION 
nose Covered 


Transparent bomb-anmning and gun 
cockpit just forward of leading-edge and another 

covered position over trailing Crew of four or five 
ARMAMENT AND EQUIPMENT Believed one forward m. machine 
n/m. dorsal machine-guns, and one 1. machine 
elage step aft of tho wing. All armament is movable. 
Internally-stowed bomb load 1,600 Ibs, (680 kg.) 
Span 57 ft. 9 in. (17.0 m.), Length 40 ft 
LoADINGS » data available 

Maximum spee 5 m p.h. (456 km.h.) at 14,000 ft 
Speed at sen level 255 m.p.h. (408 km.h.), Maximum 
500-600 miles (800-060 kim.) 


position in 


6 in. (12.3 


Wetcuts AND 
PERFORMANCE 

0 m.) 
ional radius 


THE KAWASAKI Ki 45 “NICK.” 
Japanese Army designation : Type 2 Heavy Fighter, Model 1. 
Popular name: ‘‘Toryu’’ (Dragon Slayer). 
Tyre —Twin-engined Fighter 
Winwos.—Mid-wing cantilever monoplane. Wings of 
with rounded tips. All-metol structure with flush-riveted smooth 
skin. Split trailing-edge flaps between 


equal taper 


atreasod ailerons and 
fuselage 

FuskELAOE.— Oval section all-metal semi-monocoque structure 
mooth stressed-skin covering 

Tam Uxrr.— Cantilever monoplane type, All-metal framework with 
metal-covered tailplane and. fin and fabric-covered elevators and 

Rudder has shielded horn balance and hinge-line does not 
of fusclage 

Retractable 


with 


rudder. 

extend be 
Gear 
wheels raised bnc 


enclose wheel 


low to 
retraction, Main 
nacelles and hinged doors 
within contours of nacelles, Retractable tail wheel. 
Two 1,050 h.p. Mitsubishi Type 1 (Ha 102) fourteen 


Lapin type. Hydraulic 


wards into engine 


Power PLANT 
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Japa! 
odel 11. 


Waixo 


FLoATS.— Ci 


DIMENSIONS 
Wercurs 


The Kawanishi *‘George’’ 11 Single-seat Naval Fighter (Nakajima Homare 21 


THE KAWANISHI NIKI “REX.” 
Navy designation : ‘*Kyofu’’ (Mighty Wind) Fighter-Seaplane, 


Single-eent Fighter-Seaplano 
Mid-wing cantilever »plane, Wings of equal taper and 
All metal structure with flush-riveted stressed 
Flnpa inboard of 


Tyrer 


skin covering vileron 


Fusrtace.—Almost. circular section all-metal structure with flush 
riveted stressed-skin covering 

Taw Usirr.— Cantilever monoplane type. Allanetal framework with 
metal-covered tailplane and fin and fabric-covered elevators and 
rudder. Ruddor has shielded horn balance and i$ entirely above 
roar ond of fuselage 


allanetal float and two stabilising wing 


tip floats, all on cantilever strut 

lowrn Praxt.—Ono 1,550 hp. Mitsubishi: Kasei fourtoen-eylinder 
two-row air-cooled racial engine 

AccomMODATION.—Enclosed cockpit over trailing-edge of win 
Blister-typo canopy. Pilot armour 


AnwAMENT.— No dati available 
Span 30 ft. 4 in 
AND PERFORMANCE 


THE KAWANISHI N1 K2- 


), Length 35 ft. 4 in 
» data available 


“‘GEORGE.'’ 


(10.8 m.) 


Japanese Navy designation: '‘Shiden™ (Violet Lightning) Fighter, 
odol 11. 
George" was a single-seat landplane fighter development of 


the Kawanishi NIKI single-seat fighter seaplane 


Tyre.—Single-seat Fighter 


engine 


Wine 1 
FUSELAGE AND 
LAND! Gran " 


and oleo lr 
Hydraulic retr 


Powen PLANT.—One 2,000 hp. Nakajima Hornaro 21 vighteen-cyli 
two-row radial air-cor engine with ejector exhausts, F 
blado constant-ape 

ACCOMMODATION Same 

Anmasent.—Four 20 m/m canne SAEN RE TA 
guns in fuselage and nised to fire thr h the air 


Wing cannon are in pairs 
DixENSIONS.—Bpun 39 ft. 4 in 
We1ours.—No datn available 


(12 m.), Length 20 ft, 4 in. (8.9 n 


Penvormance.—Maximum speed over 400 m.p.h. (640 lant 
20,000 ft. (6,100 m 
THE KAWANISHI E15K1 “NORM.” 
Japanese Navy designation:  ''Shiun'' (Violet Cloud) High-speed 


Reconnaissance Seaplane, Model 11. 
Vorm” was a single-engined two-seat Reconnaissance sin, 
float seaplane. It was fitted with a Mitsubishi Kasei 
cylinder two-row radial engine Armament consisted of one 7.7 
m/m. machine-gun on a flexible mounting in the rear cockpit 
DIMENSIONS.—Spun 45 ft, 9 in. (13.0 m.), Length 37 ft. 7 in. (11.57 
Hoight 10 ft, 4 in. (4.9 m.) 
Weicuts.—No data available. 
PenvorMaNce.—Maximum speed 300 m.p.h 
ft, (6,000 in.) 


(480 kinh.) at 19,680 


The Kawasaki ''Lily" 2 Light Bomber (two Nakajima Type 2 engines). 


The Kawasaki ''Nick'" 1 Two-seat Fighter (two 1,050 h.p. Mitsubishi Type 1 engines). 


eylinder two-row radial air-cooled engines 
ehargers and. driving three-blikde 
uir ws. Fuel tanks in wings. 
ACCOMMODATION.—Crew of two. Pilot's cockpit 
and rear gunner over trailing-edge. 
MMtMAMEN Two 12.7 m/m. 


with two-speed. supor 
Hamilton typo constant speed 


over leading-edge 


machine-guns in noso of fusolago and 
two 7,7 m/m. machine-guns on flexible mounting in rear cockpit 
Armament may also consist of cither n 20 m/m. or 37 m/m. cannon 
in tho nose and two 20 m/m. fixed guns behind the pilot's cockpit 


and inolined to fire upwards 
DixENSIONS.—Span 49 ft. 6 in. (15 m.), 
Wing area 363 sq. ft. (34 sq. m.) 
Wetanrs.—Weight empty 8,340 Ibs, (3 
Ibs, (5,450 kg.) 
Verrormancs,—Maximum speed 
ft.), 5,000 m., Climb te 
ft, (6,100 m.) 9 mins 
840 miles (1,025 km.) 


Length 34 ft. 5 in. (10.5 


790 kg.), We 


355 mph. (36$ k 
10,000 ft. (3,050 m.) 4 mir 
Service 


ceiling 35,000 ft 


THE KAWASAKI Ki 61 “TONY.” 

Japanese Army designation : Type 3 Fighter, Model 1. 
Hes. —Single-seat Fighter 

Wises. Low wing cantileve 

rounded tips. All-metal 


monoplane. Wings of equal taper and 
ructure with  flush-riveted smooth 


ailerons and fuselage 


str skin. Split flaps between 

Fvsx aoe. Oval section all-metal attncture with finshsriveved stroaied 
skin covering 

Tau Uyrr.—Cantilover monoplane typo. All-metal framework 
with metalcovered fixed surfaces and fabrie-eovered. elevators 
nid ridder 
BING GHG Meteen aape Mani wheels raised many 
into amdersüde of wings “Hydraulic retraction, Retractable 


ml-wheel 

Power PLANt.—One 1,100 h.p. Kawasaki Type 2 (DB 601A licenec 
welve-evlinder inverted Vee liquid-cooled engine driving a three 
blade canstant-specd nirserew, Ventral radiator heneath pilot's 
wkpit. Protected Huel tanks in wings 

AccOMMODATION.—Pilot’s cockpit over rear spar of wing. Sliding 
cockpit. canopy 

ARMAMENT — Two 20 m/m. cannon or 12,7 m/m. machine-guns, one in 
each wing and firing outside nirscrew disc, and two 12.7 or 7.7 m/m 
machine-guns in cowling above engine and synchronised to fire 


through the nirserew. Bomb-rneks beneath wings outhoard of 
wing guns 

DruENSIONS.—Span 39 ft. 4 in. (12 m). Length 30 ft. Lin. (9.2 m.) 

WEIGHTS No data avnilal 

PERFORMANCE. — Maximum Bi mph, (ATO kmh.) at 10.400 ft 
(5,000 n 


MITSUBISHI. 

MITSUBISHI JUKOGYO KABUSHIKI KAISHA (Mitsubishi Heavy 
Industries, Ltd. 

HEAD OFFICE No. 4, Nictome, Marunovcnt, Kosrmacnut 
Kv, Tokyo. 

NacovA Arrcrarr Works: OE-Macir, MINAME-KU, NAGOYA 
«GINEERING Works : Or-MoniMAE-CHO, SHINAGAWA 


Toryo E 
Kv, Toryo. 

Established : October, 1917. 

The Aircraft Branch of the Mitsubishi Combine had, since 
its inauguration supplied to the Imperial Japanese Nnvy and 
Army a great number of Fighters and Bombers, Deck Fighters, 
Deck Reconnaissance machines, Deck Bombers and Training 
machines 

The Nagoya Works was the largest of its kind in Japan, and 
its equipment comprised the most up-to-date machinery and 
apparatus for the production of nireraft and aero-engines 

The Tokyo Engineering Works were located at Oimachi, within 
the limits of the Capital and here were manufactured aero: 
nautical armament, various classes of instruments and vehicles. 


THE MITSUBISHI A7M1 ''SAM. 
Japanese Navy designation; ‘‘Reppu’’ (Hurricane) Carrier-based 
Fighter, Model 11. 
Sam" is believed to be a development of “Zeko” but no 
details of structure, power-plant, armament or performance 
were availnble at the time of closing for press 


THE MITSUBISHI J4M1 “LUKE.” 
Japanese Navy designation : ''Jinrai'' (Thunderclap) Fighter, Model 11. 
Luke" is believed to be a single-engined twin-boom Inter 
cepter Fighter Monoplane. No further details were available 
at the time of closing for press 
THE MITSUBISHI J2M2 “JACK.” 
Japanese Navy designation : ''Raiden'' (Thunderbolt) Fighter, Model 
11. 


Jack" was a single-seat land-based Fighter of the type which 
falls into the Japanese Kyokucht or Kyoku (Interceptor) Class, 
J2M2 was the production development of the J2M1 experimental 


otype 
TvrE.— Single-seut Interceptor Fighter 

Wixos—Low-wing cantilever monoplane. One-piece wing has 
ı roots to rounded tips and is huilt 


equal taper and dihedral fr 

ntegral with the forward section of the fuselage, — All-metal 

icture with flush-riveted smooth stressed skin covering. Flaps 

s and fused 

FUBELAGE Oval sectio ni 
flush-rive 

Tan. UwiT 


ib serni-moenocoque. structure with 


ne type. ‘Tailplane and. elevators 


ne, Allmetal framework with metal 
d rudder and. elev 


vurteen-eslindor 
t ' val larger 
H T t ant-speed 
nirscre Auxili uel ks 
DAT uling ed [ow 
1 $1. Plot ir 
ENT Inge nnd synelironised 
to fire th mo ennan, one m tarh 
' Length 210 ft, Win. (74 
" 1600 im. p.h. (840 km.h.) at 20,000 


0,100 
THE MITSUBISHI A6M5 “ZEKE.” 
Japanese Navy designation : Type O Carrier-borne Fighter, Model 52. 
Vli e five stages in the development of “Zeke”, Tho 
Zeke" 11 


vas the standard currier-borne 
Vn n Pearl Harbour was attacked 
ikajima “Sakne” (Prosperity) 12 engin 


7 built ijima, had the same engine and wing 

ng-t ranged to fold upwards to facilitate 

e in wireraft-carriers, Normal fuel capacity was 142 U.S 

Zeke” 22 fitted with the Nukajima Sakae 21 engine 

i pe upercharger and downdraught earburetter nnd 
nort fuel enpucity of 156 U.S. gallons 

A hiel originally given the code name of 

I f 1 lipped square-tipped wings of 36 ft 


The Kawasaki *'Tony'" 1 Single-seat Fighter (1,100 h.p. Kawasaki Type 2 engine) 


The Mitsubishi *'Jack'' 11 Single-seat Naval Fighter (1,850 h.p. Mitsubishi Kasei 23 engine). 


2 in, (11 m.) span, n modification achieved by the removal of tho gel doors undo wing close apertures when wheels mised. Partly 
folding wing-tips, and had a reduced fuel capacity of 134 U.S wtable: thilwheel. Deek-arrester hook fish with Cusehoe 
gnllons just forward of tail wheel 


Zeko” 52, the latest standard carrier-borne version described Lowest Praxt—One Nakajima we 21 fourteen-eylinder. radial 
helow, had round-tipped wings of tho same span as the Model pel RORIS, AR, ily aR PP? Ue ONU 
82, The “Zeke” 5% was fitted with the improved Nakajima beoe er ee ae TA ea ple Ag air ge 
Sakae 31 engine with individual ejeetor exhaust stacks: Mipeibislii- Hamilton: three-blade. const "i l wirserew 10 ft 
Tyrr Singlo-seat Naval Carrier-horne or Land-based T tor 4.05 m.) diameter Three unprotected Fuel tank in Fuel 
Wisos.—Low-wing cantilever monoplane. One-piece wing built just forward of euckpit and. two m win i 

integrally with the forward section of tho fuselage. All- metal fuselage. Maximum internal fuel 

two-apar structure. the spars beinp tinuous from tip to tip Permanent faired fitting on contrestine id 

Spars have extruded booms and sheet wobs, Stressed skin covering or wood atrenm-line jottisonable fel tank 


Hydranlically-operated split traling-edge flaps. between aileron Small wing tank in underside ¢ 

and fuselage orevent v m oO n 
Frsenace,—Oval section light alloy. semi-monocoque structure. in engin eompartmen 

two sections divided nt à vertical bulkhead aft of the pilot kpit. Accowwop vrtos.— Pilots enelused cockpit over contre ol wi No 

Forward section. built integrally with the wing, the npper surface pilot armour, bulletproof windscroen nor emergency release for 

if whieh forma the floor of the cockpit, Front and rear sections canopy 

hutt-jointed and secured hy 80 bolts vname AND EguiewENT Two 77 m'm. machine & (xithilar 
Pan, Usrr.— Cantilever. monoplane framework with to 3403 in. Viekors Mk, V] ling anl synch v (hrougl 

the fixed. surfuces metale ifaces vovered the nirserew, and two 20 an built. Oer annon im 

ith hrie Controllable trim-tabs in. elevatoi l'rim-tahi in wings. G00 rounds per machine-gun and. 100 cannon 

rudder adjustable on the ground. only Provision for carrymg one 132 Ib. (Q0 kg.) bomb under each. wing 
LivpING Git, Retractable type. Hydeanlie vteaetign. (he ronin mainly for air-to-air bombing atta Two watertight compar 


wheels boing rais d amwardly Furing plates an olea e uel ments in each. wing and canvas bi rear fuselage for flotation 


The Mitsubishi ''Zeke" 52 Single-seat Naval Fighter (1,200 h.p. Nakajima Sakae 21 engine). 
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ELAGE. —As for “Zeke 11 
| Taplane, el unt fin ws for “Zeke” I ‘Th 
been given imerewsed nr I extends to tl 
Xf the fuselage. Two small fins havo beon added 
under rear fusoln, d rudder base 
— Froat Gran —Lo inglo-stop float atrut-braced to centre 
cotion. "Two stabilising its near wing-tiy wh suspended 


strut 
OMMODATION A 


by n single 


PowER PrANT, Ac D ARMAMENT. — As for "Zeko" 11 


Dotensions.—Span 30 ft. 5 in. (12 m.), Length 33 ft. 9 in. (10.3 m.) 
Wetonts AND LOADINGR No data available 
Penvonmaxce,—Maximune speed. 205 mph. (424. km.h 


THE MITSUBISHI F1M2 ''PETE." 
Japanese Navy designation : Type O Observation Seaplane, Model 11 


Tyre. —Singlo-ongined N [m Mtupult seapli 
Wixcs.—Unequalspan. be yid taggered biplane. Ench 
wing in threo sect l nt tion and dihedral 
outer section Tap lend 1 ne edl \ileror 
on upper and lower wi m lower wi N" centre 
ection struts and interplii M m 
Elliptical tailphy 
1 tubis in ruda 
mounting forward 
ntro-xection trailin 
r 1 
1 inder 
ronutway in upper 
hill with transparent 
renr cockpit 


(390 km.h 


h.) at. 0,000 ft 


Operating 


The Mitsubishi ''Zeke'"' 52 Naval Fighter. 


THE MITSUBISHI Ki 462 ‘‘DINAH."’ 


Valv j M ts closed in emergency to LAD Japanese Army designation : Type 100 H.Q. Reconnaissance Plane, 
wir i ntire flotation system 4 Model 2. 

DiMENS 38 ft m Y Length 20 ft. 9 in. (9 m.) T VPE 1 Hail Roana " z 
Height 284 wea. 238 sq. ft, (22.1 aq. m.) tds ERIR Fa i , ' 

WEIGHTS MINC Weip empty 3,020 lbs. (1,780 kg.) pcne e a iari roov tonal taper w 
Norma eight. 5,750 It 2.610 fae). Maximum permissable ading an Ms m ut nan " 
weight 0,330 Ibs. (2,874 ke), Wing I yr 24.2 Ths. faq. P (108 kg section. Flaps extend fron nue sileron: 
|. m.), Power londing 5.03 1l 5 ke hp. FusELAGE,—Oval section. all-metal struc 

PERFORMANCE,— Maximur cod 140 m.p.h. (544 km.h.) at 19,700 ft Paw Uner.—Cantilevor tuilpluno: placed. well wd, Single fin 
6,000 m Maximum rate of climb 3,020 ft. /min 0n in.) at and rude Ir os on elevaturs ind rudder 
8,000 ft, (2,440. m LawpiNG Gran wdly-retraetangz nto emano nacelle Ite 

tractablo tail. 
THE MITSUBISHI A6M2-N "RUFE." Doman IANN T ond ; ‘daly iet bodie. 

Japanese Navy designation : Type 2 Fighter Seaplane, Model 11. cylinder radial nir-coolod c1 N RUM IA ied Visi 


Single-seat Fighter Inne Threo-bladed cor 


Tyri Sony 


The Mitsubishi ‘*Rufe’’ 11 Single-seat Fighter Seaplane (Nakajima Sakae 12 engine). 


The Mitsubishi 


‘Pete’? 11 Observation Seaplane (900 h.p. Mitsubishi Zuisei 13 engine), 
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The Mitsubishi *'Dinah" 3 Reconnaissance Monoplane which 


differs from Model 2 in the shape of the forward cockpit canopy 


AUCOMMODATIO Pilot 
covered position nlt of tho briiling-ed 
ARM AME Nor I [D 
DiwrNsIONS.— Span 48 ft, 3 it DET 1. (10.9 
Wetawrs AND. LOADINGS, —N 
l'iwronwANck.- -Maxunum speed 3 hi. (592 u 
(0,100 1 | at sen le ph. (406 | M 


»perational range 1,800 miles (2,880 kin 


THE MITSUBISHI Ki 67 “PEGGY.” 


Japanese Army designation 
Therc 


: Type 4 Heavy Bomber, Model 1 


were two versions of "Peggy" 1. the standard Pi 


carrying a crew of seven, a bomb load of 1,500 1l 
with an armament of one 20 m/m. cannon i four | 
machine-guns; and a Special \ttaek model wl 

suicide attacks on Allied shipping. This latter ver 

armed, had faired-in nose and tail, no side bl irr 
crew of three, A long rod projecting from ther pr 
switch to explode two 1760 1h, bombs on impnet with the tar 
Both versions carried their bombs internally. The Bomb 


version was fitted with crutches to carry one standard na 


torpedo instead of bombs 


Lyre,-—Twinengined Bomber 

Wine Mid-wing cantilover monoy Equal taper lil 
from roots to tips. All-metal ture with flush-riveted 
metal kin. Hydraulically-op 1 phit trailing edge w 
inbourd of aile 

FUSELAGE. —-Oval section allan nocoque struct 
with a flush-riveted d sh 

Pv Uxtr.--Cuntilever n c. Mlametu icturt 
(rossed-skin covering in elevators und rudde 

Las piNG-GraAn Hot al Mau h aised bu D 
into engine nacelles. T cl purtly retractable, Hydra 


rete 


tion. 
Power PrawT.—l'wo 1,020 hp. Mitsi 
radial air 


two-row 


cooled engine 


The Mitsubishi *'Peggy"" 1 Heavy Bomber, 


— 


JAPAN 


The Mitsubishi 


ı the c 


and driving 


opening four-blade VDM type 
hydraulically ated constant-speed — full-foathering — nirserow 
Protected fuel tanks in wings and fuselage. Protected oil tank in 


cach wing 


Y Normal crew of seven, comprising noso gunner, 
twe adio operator, turret gunner. waist. gunnor and tail 
" i for pilot and co-pilot 

IOIAMENT.—Üne. 20 mm. cannon in dorsal power-oporated turret 
d four flexibly-mounted 12.7 m/m. machine-guns, one in nose 
e in cuch waist blister and one on tail mounting, Internal 

} towage 
)pu Span 73 ft Length 63 ft. 10 in, (19.4 m.) 

WrmWr Loapkp —30,500 1 850 kg.) 

n" ke- Maximin speed. 2346 anh. (554 km.h.) at. 18,700 
t n). 

THE MITSUBISHI G4M2 ''BETTY.'' 
Japanese Navy designation : Type 1 Land Attack Plane, Model 22. 
In addition to Betty" 22 described below, a later “Betty 
4 had ghtly bulged bomb-bay doors and an armament of 
1 Yin tlie nose and four 20 mn, cannon, one euch 
the dorsal and twil turret and one in each waist position 
meh ngined Nasal. Land-bused Bomber or. Reconnaissance 
\ wil ns carrier for “Buka” suicide bomb 
V lid ntilever monoplane of constant. tuper and thich 
ps. Structure comprises centre-sectiun, two 
pections jand two detachable tips. Allanetul two-spur 
ith Hlush-riveted smooth stressed skin, — Electricall 
rated 4l flaps between aleruns and fuseli Staticall 
balanced | type ailerons with trollnble trini-tab 
y.—Klhipt tion. semi-monocoque. uf aluminium-allo 
L Cuntilever. monoplane type. Alumimum-alle in 
ed fixed surfaces und fubrie-covered elevator 
l Hy-bulanced control surfaces fitted 
( i ihl mm raised. forward 
" El retraction, with separate motor 
l Mitsubishi: Kasei 24 fonrtoon-eylinder radial 
led tht hargers and water injection 
Eng ited at 1 nt 10,000 ft. (3,500 im.) 1,260 
í 6,100 ri.) and with 1,500 hyp. available Lak 
H 1 ahishi-Hamilton constunt-speed. | airscrew 
euch wir Oil tanks in. leuding edge ol 
i celle 
[ ue  Nuvigutorjboni anner 
1c-hy «sid yokpit forwurd. of. leading-edg 
n t and tail gunner 
one 20 u sunun 
1n. guns m vide port »u euch side 
| one 20 mm. cannon in tail. "Eh 
T tin a section of the nose which I 
h 309 Th er turret à ill 
nner + fixed. platforin and must follow 
t) uns nnd. Gul cannon are on sli 
lu si ed. Borib-bay beneath wings cun 
n 1760 Ih, (800 ky.) torpedo or bombs Lo s maxünum 
t 3.510. 1l 0 kg.j. When bombs or torpedo ar 
sro fitted. When bombs are carried a 
nd of the bay to reduce turbulenec 
ng whon no bombs are carried und 


"Betty" 11 Naval Bomber (two Mitsubishi Kasei 15 engines 


Dinensions,—Span BE ft, 10] in. (25 m.), Length 65 ft. 7 in. (20 m 
Wing aces 810 sq. Ft. (78 Esq. nme) 
Wiaowts, Weight empty 17,000 Ibs, (8,000. ky,), Weight. loaded 
30M Ths, (12,500. Kg), Maximum permissible loaded woight 
1j 100. Hos. (15,030. ky 
Meuron Maximum speed $25 imp. (520 kin-h.) at 20,000 [t 


Japanese Army designation : 
Tyre 
W 


1 


(0.100. m), Cr 
Cin 
fe. (0,100 


pend 


(400 km.h.) at 19,880. ft 
Chmb to 20,000 
10,800 ft. (9,400 m.) 


THE MITSUBISHI Ki 213 "SALLY." 
Type 97 Heavy Bomber, Model 3. 


L'win-engined. Army Boml 
Midawing cantilever noplwne, In threo sections, com 
posing à na centre ind two tapering outer sections 
Dihedral on outer sections. All-anetal structure with stressed 
kin covering, Flaps run. from centre-section to ailerons 
kt Oval metal semitnonocoque 
Paik Usir Cantilever monoplane t aspect ratio with 
straight. tuper. on leading-edge of tailplane and trailing-odgos of 
elevators. "all single-fin and rudder. ‘Trim-tabs on elevators 
and rudder 
NDING Gean.—Retractable type- Each unit. comprises two oleo 
hock-nbsor nd a backwardly-melined forked strut 
Wheels are r d forwards round tho hinge-points 
of tho forked into the engine nacelles. Hydraulic retraction 


non tractable 
owen PLANa.—Two 1,450 h.p. Mitsubishi "Ty pe 100 (Hu 101) fourteen: 
cylin radia ed engines. Three-bluded hydraulic 
or ¢ ontrollal el MeSCECW Fuel tank: in wings 
inbourd and outhourd of nacelles and in fuselage over centro-section 


F 


PRP Ln gin ity 
y NA. n 


a E - 


The 


Mitsubishi *'Sally" 2 Army 


The Mitsubishi *'Topsy'"' 1 Transport. 


AIL tank: 
ted oil tank ir 
mp. gallon: 


except. outbo: 


wing tanh 


rubber protection 
ling 


Fuel capacity 810 


Acco; DIODATI N 


Normal crew of to seven 


ARMAMENT AND EquipMent—Two 7,7 mjm. movable machine-guns 
in nose, dorul and lateral positions, two 7.7 m im. ventral machine 
guns, und remote-controlled. fixed machine-gun in extreme tail 
of fuselage. Maximum internal bomb luud 4,400 Ibs, (2,000 kg.) 

Dinexstons. —Span 74 ft. 8 in. (22.8 m.), Length 52 ft, (15.86 m.), 
Height 1H ft. 11 in. (36.0 m.), Wing aren 675 sq. ft. (02.7 sq. m.) 

WrrGwrs.— Weight empty 10,450 Ibs. (4,750 kg.), Weight loaded 


22,000 Ibs. (10,000 kg.) 

PrnrORMANCE.—Maximum spes 
(2,440 m.), Speed nt sea level 
range 600-700 miles (960-1 
(6,710 m.) 


1 248 m,p.h. (307 km.h.) at 8,000 ft 
m.p.h. (360 km.h.), Operational 
km.), Servico coiling 22,000 ft 


THE MITSUBISHI Ki 57 ''TOPSY."' 
Japanese Army designation : Type 100 Transport Plane, Model 1. 
Tyrr.—Twin-engined Military Transport evolved from the M.C. 20 
civil transport 


Wixos.—Low-wing cantilever monoplane. In three sections, com 
prising à narrow centre-section attached to the underside of the 
fuselage nnd two tapering ¢ sections, — Dihedral on outer 
sections. All-metal construction with stressed-skin. covering 

FuskLAGE.— Oval metal monocoque structure 

Tar, Uwrr—Cantilever monoplane type. Metal framework with 
metal covered. fixed surfaces and fabric-covered movable surfaces. 
Trimming-tabs in elevators and rudder 

Laspixo Grar.—Rotractable type. Each unit comprises two oleo 
shoek-absorber legs and a backwardiy-inclined forked strut 
Wheels aro raised upwards and forwards round the hinge-points 


of the forked 
Nonretractable 
POWER PLANT 


ruts inte 
tuil-wheel 
Two 850 hp 


© engine nacelles. Hydraulic retraction 


Mitsubishi 97 (Ha 5) fourteen 


cylinder radial air-cooled engines bladed controllable. 
pitch wirécrows, Fuel tanks in the wing 

AccoMMopaTIoN.—Crew of four, comprising pilot, second pilot, 
navigator and radio operator, Cab imodato from 13 


to 20 passengers or tr 
includes automati 
DIMENSIONS. 


uccordin mission. 
pilot, full radio equipment, ete 
Span 74 ft. (22.6 m.), Length 62 ft. Bin. (16 m.), Height 


Equipment 


16 ft. (4.0 m.), Wing aroa 755 sq. ft. (70 8q. m 
Weiaurs asn LoapiNGs—Wenht empty 11,900 lbs. (5,400 kg.), 
1 able load 6,400 lbs. (2,900 kg.), Weight londed 18,300 Ibs 


(8,300 kir), Wing loading 24.2 Ibs./aq. ft. (118 kg./sq. m.), Power 
loading 8.8 Ibs./h.p. (4 kg./h.p.) 

PrxFORMANCE.— Maximum speed 260 mph. (420 km.h.), Cruising 
speed 103 m.p.h. (309 km.h.) at 7,000 ft. (2,135 m.), Landing 
speed. 75 1n p.h. (120 km.h.), Service ceiling 23,000 ft. (7,020 m.) 
Normal cruising range 1,240 miles (1,985 km.), Maximum range 
(with fuel overlond) 1,805 miles (2,085 km 


D 


Bomber (two 1,450 h.p. Mitsubishi Type 100 engines). 
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N.K.K. 


NIPPON KOKUSAI KOKUKI KOGYU KABUSHIKI KAISHA 
(Japanese International Aeroplane Industry Co., Ltd.). 

Heap OFFICE KirakyuTAnocno, HiGAS8HIKU, OSAKA. 

Brancu OFFICE: Tokyo. 

WORKS: HIRATSUKA, KANAGAWA PREFECTURE 


This Company was originally formed in May, 1937, as the 
Nippon Koku Kogyo Kabushiki Kaisha (Japan Aviation Engin- 
eering Co., Ltd.) In 1940 it was merged with the Nichii Koku 
Kogyo Kabushiki Kaisha, which had been formed in 1939 by 
the Kanegafuchi Cotton Mills and the Italian Fiat Company to 
manufacture Fiat aircraft, in particular the Fiat BR. 20, and 
nero-engines under licence. On Italy's entry into the War the 
Italian personnel in this latter company returned home. The 


NAKAJIMA. 
" RAE AVIA HIKOKI KABUSHIKI KAISHA (Nakajima Aircraft 

o., Ltd.). 

HEAD OFFICE YURUKUKAD 

\EROPLANE Works: Onta, GuMMA-Kex 

ExcmE Works; OGUBO, Tokvo-rt 

AERODROME: OJIMA, GUMNa-KEN 

Established : December, 1017 

This company supplied the Japanese Army and Navy with 
aeroplanes and engines, and in addition to building machine 
of its own design, it manufactured the Douglas DC-2 airliner 
under licence for commercial use 


THE NAKAJIMA Ki 84 "FRANK." 
Japanese Army designation : Type 4 Fighter, Model 1. 
Popular name: *'Hien'' (Flying Swallow). 


Marvnovow, Tokyo 


Tyre.—Singlo-seat Fighter 

Wixos—Low-wing cantilever monoplane, Wings taper in chord and 
thickness, the chord taper being mainly on the trailing-edg 
Al-metal structure with flush-riveted stressed metal skin. Metal 
framed fabric-covered ns. Hydrwulically-operated Fowler 
ype flaps inboard of ailerons 

FuskLAGE.--Oval section structure of allonetal construction anl 
covered with u flush-riveted stressed skin 

Tan, UNir.—Cantilever monoplane type. "luilplune and elevators 
forward of rudder hínge-line, All-metal fin and tuilphine, metal 
fabrio-covered rudder and clovators 

Lanprxg-Gear.—Retractable type. Hydraulic operation. Main le 
and wheels raised inwardly into recesses in tho undorside of the 
wing 

Lowen Phant.—One 1,000 hp. Nakajunn Hu 43 cightooneydinder 
two-row radial air-cooled engine. driving à Japunese-built Rater 
type clectrically-operated constant-speed airserew, — Fuel. tank 
in fuselage and wings, oil tank in fuselage. AN tanks have self 


sealing protection 


ACCOMMODATION dgo of wing Sliding 


i ockpit over trailin 
type car 


lister Pilot armour 
Anmameyt.—Two 1 mm, machine-guns in fuselage and syn 
chronised to fire through the airserew and two 20 m/m, cannon in 


the wings outhourd of the airscrew dise. Racks for light hombs 
or jettisonable fuel tanks 

DixENSIONS.—Span 37 ft. (11.3 m.), Length 32 ft. 3 in. (9.8 im.), Height 
11 ft. 2 in. (3.4 m.) Wing area 226 sq. ft. (21 sq. m.) 


Weicut LoADED,—7,940 lb 
PERFORMANCE.— Maximum s 


ft. (7,020 m.), Range 


(3,600 kg.) : 
d 426 m.p.h. (082 km.h.) at 23,000 
1,000 miles (1,600 kin). 


THE NAKAJIMA Ki 44 "TOJO." 
Japanese Army designation : Tyee 2 Fighter, Model 2. 
Popular name : *'Shoki" (Formidable). 
‘TyPe.—Single-seat Fighter 
Wixes.—Low-wing cantilever 


monoplane, Wings taper in chord 


Taleb -— 


Det . qut) 
ve 


The Nakajima 


result of the merger was the formation of the Nippon Kokusai 
Kokuku Kogyu Kabushiki Kaisha 


THE N.K.K. Ki 59 "THERESA." 
Japanese Army designation : Type 1 Transport, Model 1. 


Type.—Twireengined Military "Transport. evolved. from. the ‘TAKS 
vivil transport 
WiNos.—High-wing cantilever monoplane, All-wood structure, 


comprising two box-spara, plywood riba and plywood covering 

FuskrAGK Reetangular structure of mixed and 
struction 

Tart, UwiT.—Centilever. monoplane type. ‘Tail-plano. situated. for. 
wird of fin. Allwood framework with plywood-covered tail 
plane nnd fin and fabric-covered elovators and. rudder, 

LANDING GEAR type 


wood metal con 


Fixed cantilov Consista of two vertical 


and thickness 


with Iending-edge nearly atrai 


it, n slightly curved 


trailing-edge and rounded tips. Wido rentre-section built integrally 
with fuselage. Lunding-flaps on centre-soction, nilerons on outer 
ections, — All-metal structure with sinootli stressed. skin 


FesrrtAGk;S-Oval all-netal structure with fhixh-riveted. strossed akin 

Pain Uxir—Cuntilover monoplano type. Tailplane und elovators 
forward of the rudder hinge line. ^ Fixed. surfaces nro all metal, 
movable surfaces huve inctal frames and fabric-covering 

Lavpixe Gran.—Rotractable type. Wheels and oleo lega raisod 
inwardly into underside of fuselage. Hydraulic retraction 


Rotractublo tail-wheel, 


Power Praxr.—One 1,500 hp. Nakajima ‘ype 2 (Ha 109) fourteen 


cylinder two-row radial air-cooled engine with two-speed super 
charger. Three-blade Hamilton type constantespeed nirscrew 
Fuel tanks in winga and fuselage. One or two jettisonublo fuel 


tanks may be carried under fuselage or wings 
AccoumopaTIoN.—Pilot’s cockpit over the trailing-cdge of the wing 
Sliding "blister" type canopy 


MorereNT.— Two 7,7 m/m, machine-guns in the fuselage and syn 
chronised to fire through the nirscrew and two 20 m/m. cannon 
one in each wing and firing outside tho airscrew disc. Tojo 


was also found fitted with o new type of automatic cannon firing 
à 40 m/m. mortar-typo caseless H.E il. Rato of fire 400 
rounds per min 

Ditensions.—Span 31 ft. (0,45 m.), Length 29 ft. 23 in. (0 m.), Wing 
area 169 sq. ft. (15.7 sq. 1n.) 

Wisnrs,— Weight empty 4,300 Ibs. (1,050 kg.), Weight loaded 6,100 
Ibs. (2,770 kg.) 

PrRFORMANCE,—Maximum speed 383 in.p.h. (652 km.h,) at 17,000 ft 
(5,185 m.), Cruising speed 268 m.p.h, (430 km.h.), Initial rate of 
climb 3,040 ft./min. (1,100 m./min.), Climb to 10,000 ft, (3,050 m.) 

24 mins., Climb to 20,000 ft. (0,100 m.) 6} mins., Service ceiling 

36,000 ft. (10,080 m.) 


THE NAKAJIMA Ki 43 "OSCAR." 


Japanese Army designation : Type 1 Fighter, Model 2. 

Popular name abusa'' (Peregrine Falcon). 

Tyr. Single-seat Fighter 

Wrxos.—Low-wing cantilever monoplane 
thickness. All-metal three-spar structure built integrally with 
centre-section of fuselug Remainder of structure consists ol 
former ribs, transverse stringers and o flush-riveted stressed motal 
skin. Detachable wing-tips. — Metal-framed fabric-covered ailerons 
Hydreulically-operated Fowler type flaps inboard of ailerons 

FrsELAGE.—Oval section all-metal semi-monocoquo structure with n 
flush-riveted stressed metal skin 

Tarn Usrr,—Cantilever monoplane type. One-pieco tailplano and 
fin ure all metal, Rudder and clovators have motal frames and 
fabric covering 

LawpiNG GrAm.—Retractable type. Wheels and oleo 
inwardly into recesses in the undorside of the wings. 
retraction, Non-retracting tail-wheel 


Wings taper in chord and 


legs raised 
Hydraulic 


''Oscar'' 2 Single-seat Army Fighter (1,150 h.p. Nakajima Type 2 engine). 


forked members cantilevered from the wing 


incorporating oleo-pneumntie shock-wbsorber whee 
enclosed in streamlined fairings. Fixed tail 

Power PLANT.—Two 450 hp. Nakajima Kote lir 
radial air-cooled engines on xsteel-tube mountings, — Long-chor 
cowlings. Two-bladed metal airecrews 


front. of 
beneath wing ¢ 


Accommopation.—Pilot's compartment in 
side-by-side with dual control 
date 8 to 10 fully-nrmed troops. 

Dimensions.—Span 66 ft. 8j in. (17 m.), Length 39 ft 
Height 10 ft. (3 m.) 

Wxrionrs,—Weight empty 5,940 Ibs, (2,700 kg. 
Ibs. (4,100 kg.). 

PrnronMANCE.—Mnximum spees 
speed 174 mph. (280 km.h 


wing senta tw 
Cabin 


an accon: 
6 in. (12 r. 


, Weight loaded 9,020 


Range 


h. (330 km.h.), Cruisi 
7 miles (845 km.) 


Power PraxT.—One 1,150 hp. Nakajima Type 2 (Ha 115) fourteen 
rylinder two-row radial air-cooled engine with two-speed super 
charger und driving n three-blade Hamilton type constant-speed 


Fuel tanka in 


iru re wings havo rubber self-sculing protection 
Unprotected oil tank Tettisonable fuel tankas may bo carried 
meder the win, 

AccoMMop tN, —Pilot's cockpit over tho wings, Sliding “blister 


ut buck 
mjin 


pe canops onr 


of pilot 
Meaney. wo 


12 


fusclage and 


chromed to fire through the nirserew 
Dimessions.— Span 35 ft. 7 in. (10,86 m.), Length 29 ft, 3 in. (0 m 
Wir Lowen. 0.00 Iba, (2,500 kg.) 


l'on ANCE.-— Maximnin speed 233 m.p.h. (533 km.h.) at 19,080 fi 


(6,000 m.), Range 1,000 miles (1,600 kin.) 
THE NAKAJIMA JINI AND JINI-S “IRVING.” 
Japanese Navy designation: Type 2 Land Reconnaissance Plan) 
odel 11 (J1N1), or ‘'Gekko'’ (Moon Light) Night Fighter, Mod 

11 (J1N1-8). 

This aeroplane was originally developed as a reconnaissance 
type. In mid-1943 it was modified as a night fighter 
re-designated JIN1-S and named “Gekko” (Moon Light) 
Tyre.—Twin-engined Naval Reconnaissance (JIN1) or Night Fighting 

(JIN1-8) monoplane 
Wixas,—Low-wing cantilever monoplane with constant taper and 

dihedral from roots to tips. All-metal structure comprising one 

iain and two auxiliary apars, former riba and a flush-riveted smooth 
metal skin, Fowler-type hydraulically-operated — trailing-edgr 
flaps between fuselage and ailerons, the operating arms forming 
the trailing-edges of the engine nacelles. Leading-edge Handley 

Pago typo slota interconnected with the flaps. Metal-frm 

fabric-covered ailerons with controllable trim-tabs 


Pusecvvck. Oval section all-metal structure with fhish-riveted st 
metal skin 

Paw Uxrr—Cuntilever monoplane type, Allmetal framework 
Fin and. tailplane covered. with metal, rudder and elevators with 


fabric, Trim-tabs in wll control surfaces 
LaNpbiNG Guan.—Retractublo type. Mwin 
into engine nacelles, tail-wlieel into fuselage 


wheels raised backwards 
Hydraulic retraction 


Power Prat, —Two Nakajima Sukue (Prosperity) 21 fourteen 
cylinder radial air-cooled engines with two-speed superchargers 
and down-draught carburettors, rated at 1,020 h.p. at 6,400 ft 


(1,950 m.), 835 h.p. at 15,700 ft. (4,790 m.) and with 950 h.p. avail 

nblo for take-off. Three-blade Mitsubishi-Hamilton constant-speed 

ft. (3.05 m.) exhaust 

stacks in night-fighter version. Self-sewling fuel tanks in wi 
Provision for jettisonable tanks under outer wings 

ACCOMMODATION. —Crow of two, 


wirscrews 10 diameter. 


Flume-damping 


pilot und 
One 


navigator/radio-operator 
ARMAMENT (Reconnaissance 20 m/m 
machine-guns in nose fired by pilot, and two tandem dorsel turret 


cannon and two 7.7 m/m 


mountings each fitted with two 7.7 m/m. 
trolled by the radio-operator 


iotely con. 
tunnel 


guns and re 
Provision for one 7.7 m/m 


The Nakajima ''Tojo'" 2 Army Fighter 
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The Nakajima ‘‘Irving’’ 11 Night Fighter. 


in beneath radio-operators' compartment. Two vertical 


eras amidships 
Night-Fighte 


ir 20 m/m, cannon mounted in pairs 


mo pair above and one below fuselage amidships. Upper pure 
ipwurd at angle of 30 degrees, lower puir at sume anglo down 
Provision for one 20 m/m. or 30 m/m. fixed nose gun 
wing-roots for two 550 Ib. (250 kg.) bombs and under 
two smaller bombs or droppable fuel tanks, Equip 
Radar, D/F homing radio, automatic pilot, etc 
ft. 9 in. (17 m.), Length 40 ft. (12.2 m.), Height 
Wing aren 430 sq, ft. (40 sq. in 
1 10,700 1 (4,800 kp Weight luuded 
15 l 
PeRYORMANCE.—Maximuio speed 333 ni.p.h. (333 km.h.) at 19,700 ft 
~ (6.010 m.), Cruising speed 180 m.p.h. (300 km.h.), Initial rate of 
1,780 ft./min. (543 1n. inm), Clunb to 10,000 ft. (3,050 m.) 
r € b to 20,000 ft. (6,100 1n.) 12 mins., Service coiling 
10 ft. (9,990 Range (75% p 1,360 miles (2,176 kin 


THE NAKAJIMA C6N1 


Japanese Navy designation “Salun” 
Reconnaissance Plane, Model 12. 


"MYRT.U 
Painted Cloud; Carrier-borne 


Tyre.—Two/three-seat Long-range Reconnuissunce monophine, May 
be use orpedo-carricr 
Wis wing cantilever: monoplane. Wings of equal taper 
and w unded tips. All-metal structure with flush-riveted 
nooth metal skin, Flaps inboard of ailerons 


¥.—Oval 1 all-metal structure with flush-riveted smooth 


Cantile 


onoplane type and 


which 


Tuilplane elevators 
forward. All-metal 
and fin and fabric-co 


motal-covered tailplane ered 
and rudder 
Main wheels und 


underside 


abs in olovators 
Wide track 


nto well 


nwardly in the 


fusoluge 


eighteen-cylinder two-row 
lia] air 19,680 ft. (0,000 m.) 
hd wit off. Fuel tanks in wing 
“Cr three. for. reconnai duties, or two 
us ur inder continuou 
mm Ono 7.9 gun on flexible mounting in reur 
kpit, Cun middi kpit. When curried, torpedo 
rna wath fuseluge und to starbourd of contre 

pun 41 12.3 1n.), Length 36 ft. 6 in. (11.1 
ron Heeonnu e veralon).—Maxinum speed 300 anpli 
Pena t 19,080 ft. (0,000 Cruising spoed 240 mpl 

M range 1,840 miles (2,040 lan.), Maximum ru 

Si avin ) 2,900 miles (4,040 kr 


THE NAKAJIMA B6N2 "JILL." 
Japanese Navy designation : ‘‘Tenzan'’ (Heavenly Mountain) Carrier- 
borne Attack Plane, Model 12. 
Iyrr.—Tw ^ 1 Carrier-borne 'I 


»edo- Bomber und Reeonr 


y er noplune. Cor 
led d ble tps, Wide centre 
"m r 1 tu fold upwards for 
M rapar strueture. with fu 
r type fla tr s 
} Ovu ill-inetal structure with Mush Led u 
plu f MI netal i ( 
tb [ type. Wheels raised ii 1i 
lersid he vente Full i 
i ri 
l ) l D T rudiul 
lat 1,540 18,040 ft, (3 l 
l r 
n port wing frin 
ri Porpedu or bur r 
i [ W & 400 n 
M impt lbs. (3,090 


- 


The Najakima 


"Myrt" 12 Naval Reconnaissance Monoplane (1,700 h.p. Najakima Homare 21 engine). 


The Nakajima **Jill" 12 


Naval Torpedo-Bomber (1,540 h.p. Mitsubishi 


Kasei 25 engine). 


Weight loaded (Lory bor) 11,404 Ib: 


5,210 kg), Weight 


loaded (HKeconnaissance) 10,740 lbs. (4,880 kg), Wing loading 
28.0 lbssq. ft. (130.0 ky.joq. m.), Power louding 6.8 Ibs./h.p. 
(3,08 ky /h.] 

I'5RFORIANCE,—Muximum speed 400 mph. (480. km.h.) ut 16,080 


it. (4,000 1 
10,400 ft 


(132 km.h.), Climb to 

20,660 ft. (0,080 m.), 
kin.) at 209 m.p.h 
(Roc 


Landing spec 
(5,000 11.) 10 
do- Bombe 
at 13,120. ft 
3,080 lun.) at 


] 82.6 m.p.h 

Service coilir 
80 miles (1, 
(4,000. 1n.) 
209 m.p.h 


Rat 
(334. kinh 


THE NAKAJIMA B5N2 "KATE." 
Japanese Navy designation: Type 97 Carrier-borne Attack Plane, 
Model 12. 
tyre. —Singleongined 
Wisos. I wing cantilever me 
trailing: "m Dihodral 
rt Metal structure 
Metal. monocoque 


mber 
voplune 
uter 


l'orpedo-H 


Faper on loadiug and 


ections only, Flaps aro quite 


und covering. 


rWeture 


Tate Uvrr,—Cantilever. tailplane and single fin. und rudder. Trim 
stors und rudder 
La Inward retracting type, Non-rotruoting tail 
In On iu Sukae LL fuurteen-cylinder two-row 
led. vig 
à L ( three in tandem under a contin 
ious ruined cano] 
AnMAMENT.— l'wo. 7.7 mjin. fixed machine-gun: on cowling 
ind one Da machine vockpit 
One. 181 to 1,100 lb. (500 kg ib. load 
Di IX ng in. (10.3 m.) 
Witt lata 


(360 km.h 
p.h. (328 km.h.) 


at 8,000 ft 
Operational 


PERFOUMANCE.—Maximum s 
(2,440 m.) 


JUU miles 


radius 180 kin 


THE NAKAJIMA Ki 49 ''HELEN." 
Japanese Army designation Type 100 Heavy Bomber, Model 2. 
Popular name : ''Donryu"' (Dragon Swallower). 
Tyre, —Twurenginod Heavy 
Wisos.—Mulwing cantilover 


threo section 


e. Wing in " 
front 


leuding-edge 


section. with woll in 


eb outor seotion leuding-cay tuper un trailing-e 
Normal outor sections with most of taper on trailir Dihedral 
nroots. Struct ta wit tl in nil or xilinr 
pars und a flus ted st dakin, Flapscextend from wileron 
ta fused Hratluygciges of i f 
V'uskLAGL.— Deep tion metal m 
Pun Uxir—Canti tailply Sing sud rudde 
LANDING GEM tractable t Now-retracting tail 
Power Mrant—Two 1430 hy [ ‘ 
cylinder radial nir-cooled ongi Tm vay 
Accommoyarioy.—Coukpit over ection om! 
"— on u nidship gun. | turret 
\ r ] (and 
IN t f 
1 twil turret, and 
u. bh il bomb-bay may accon 
DIMEN 20.1 1 ft (h 
Wa 1,080 
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ALL THE WORLD'S AEROPLANES 


The Nakajima ''Helen'' 2 Army Bomber 
PERFORMANCE, —Maxinum speed 342 p.h (510 kihi ) «t 16400 [t 
(5,000 m), Range 1,500 nil » 400 4 


THE NAKAJIMA G8N1 "'RITA." 
Japanese Navy designation : ‘*Renzan'’ (Mountain Range) Land Attack 
Plane, Model 11 
The code-name "Rita" was given to a new four-engined land 
bused bomber designed by Nakajima, No details of this aireraft 
were known at the time of closing for press 


THE NAKAJIMA G5N1 "LIZ." 
Japanese Navy designation: ‘‘Shinzan'' (Mountain Recess) Type 2 

Land Attack Plane, Model 11. 

This aircraft, tho first Japanese four-engined operational 
type, Was originally designed by the Mitsubishi company as the 
G5M1 but was not successful. It was modified by the 
Nakajima company and put into production as tho G5N1. 
Although designed as a heavy bomber it was never used as 
such. 
Tyrr 
Wines. 


usod ns a 
Sharply 


Bomber 
monoplane 


Heavy 
cantilever 


Four-engined 
Low-wing 


now Transport 


tapered wings 


NIPPON. 

NIPPON HIKOKI KABUSHIKI KAISHA (Japan Aeroplane Co., 
Ltd.). 

Heap Orrice: Toryo. 

Works: YOKOMAMA 


Established : October, 1934 


SHOWA. 


SHOWA HIKOKI KOGYO KABUSHIKI KAISHA (Showa Aero- 
plane Engineering Co., Ltd.). 


HEAD OFFICE 2, Cunome-Kosuxe-Cno  Ninonasir-Kv, 
Toxvo. 
Works Tokyo-Seisakusno (NEAR Tokyo) AND Hkrno 


Seisakusuo (Heo, CHOSEN) 


TATIKAWA 


TATIKAWA HIKOKI KABUSHIKI KAISHA |Tatikawa Aircraft 


Co., Ltd.). 

Heap Orrice: New Kawo BuitbING, 6, ManuxoUvcur 
L-cuome, Tokyo 

Works: TaTiKAWA-Macitt, Tokyo 


Established June, 1937 
This concern was formed in June, 1937, with a capital of 


WATANABE. 


WATANABE TEKKOSHO KABUSHIKI KAISHA (Watanabe 
Iron Works, Ltd.). 

Heap Orrick AND. Works: ZATSUSHONOKUMA,  l'UKOAKA 

Established : January, 1880, 

The Aireraft inch. of the Watanabe Tron Works supplied 
eroplines, parts and accessories to the Imperial Japanese Navy 


Ht designed and built the E9W1 Type 96 reconnaissance seaplane 
W, Pacific Code name, "Slim") for use from submarines, and 
t nho built the Aichi-designod "Jake" reconnaissance seaplane 
Fhe latest known product of this company was the Tokai 
twin-engined antiulbmarine patrol monoplane 


The Nakajima ''Liz'" 2 Heavy Bomber 


Allmetal structure with a 
smooth external skin reinforced with an inner corrugated skin 
with the corrugations running spanwise, Landing flaps inbonr 
of ailerons 

FusELAGE.— Oval. all-metal semi-monocoquo structure 
riveted stressed skin. 

Tam Uxrr.—Cantilever monoplane type with twin fins and rudders 
All-metal structure 

LANDING GkAm.—hetraotuble tricycle type, Main wheels 
outwardly mto underside of wings. Hydraulic retraction 

Power PraNt.—Four Nakajima Mamoru fourteen-cylinder two-row 
radinl air-cooled engines each driving n four-blnde Hamilton type 
constant-sp Main fuel tanks in wings, Oil tanks in 
ongino nacelles. 

ACCOMMODATION.— Bomb 
nine, Other details not available. 
from twenty to twenty-five 
varied. loads. of freight 

AnwawENT.—Gwun. positions in 
and below fusclage 


with most taper on the loading-odge 


with a flush 


retract 


od airserew 


vorsion provision for a crew of eight 
As n Transport can carry 
purutroops or airborne troops, or 
above 


nose power-operated turret 


in staggered waist positions and in extreme 


tail ternal bomb-bay designed to accommodate nn approx 
imate maximi. of 6,000-7,000 Ths No further details available. 
DiwENSIONS.—Spun 138 ft. 3 in. (42.2 1.), Length 101 ft. 9 in. (31 m.). 


WEIGHTS AND. PERFORMANCE.—NO data available 


The Japan Areoplane Co. Ltd. was responsible for the design 


and construction of two militacy gliders, the Ku Code name 
“Buzzard") and Ku, 8 (Code-name ; Gander"). The first 
known example of n Japaneso Military cargo glider, the “Gander” 


was first discovered on Luzon after the invasion of the Philippines. 


Established : 1924 

This company was founded in 1924 as the Ishiknwajima 
Aircraft Co., Ltd., but in 1936 it changed its name to the Tati 
kawa Aireraft Co. Ltd, It was engaged in supplying aeroplanes, 


aireratt accessories to the Japanese Government. 


parts and 


included reconnaissance, fighting and training aeroplanes 


Y.30,000,000 to build aeroplanes and acro-engines. ‘The works, 
whieh covered 3 acres, were completed. early im 1939 

The Showa organization built the Japanese version of the 
Douglas DC-3 which was used by the Japanese Navy as a trans 


port and was identified u 
Tabby rni 


ler the Alhed code-name system as 
Japanese DC-3 was fitted with two Mitsubishi 


Kinsei 53 fourteen-cylinder air-cooled engines. Tt had accom 
imodation for from 22 to 24 fully-armed troops 

THE WATANABE QIW1 “LORNA." 
Japanese Navy designation : ‘‘Tokai'’ (Eastern Sea) Patrol Plane, 


Model 11. 


Lorna” was a twin-engined anti-submarine patrol monoplane 


of conventional « It was fitted with two 480 h.p. Tokyo 


Gasu Denki “A radial air-cooled engines and had. à 

retractable landing-gear The bomb load could consist of either 
bombs or four 132 Ib. depth-charges, further 

dotails are available. 

Disessions.— Spun 52 ft. 6 in. (10 mi), Length 3016 41 in. (2 a). 


The Nakajima ‘‘Thora’’ 2 Army Transport. 


THE NAKAJIMA Ki 34 "THORA." 
Japanese Army designation : Type 97 Transport, Model 2. 


Hyer. winong Military Transport evolved from the Naküjiuna 
VP civil transport 

Wises. -Lowswing cantilever monoplane. Allanetal | structure 
Taper on leading und trailing-edyes. — Diliedral outboard of engine 


Flaps extend between ailerons und centre-line of fuselage 


V'usELAGE.—All-motal structure 
"(Ar UNiT.—Cantilever monoplane type 


Singlo fin and rudder 


Lanpino GkAm.—hHetracts forward into engine nacelles. No 
retracting tail-wheel. 
Power l'LANT-— l'wo 650 hyp. Nakajima Type 97 (Ha 1B) nine-cylinder 


T'wo-bladed 


radial nir-cooled. 
nirscrews 


engine controllable-pitch meta 


Crew of two with dual controls, Cabin ean 


oght fully 


\ECOMMODATION 


mwdato [roin fi irmed troop 


Dimesstons.—Span 65 ft. 4 in. (19.9 m.), Length 50 ft, (15.25 
Height 13 ft. 7 in. (4.15 m.) 

WkrGmrs.—Weight empty 7,056 Ibs. (3,475 kg), Weight loaded 
10,736 Ibs. (4,875 kg.) 

J'knFORNANCE.— Maximum speed 230 mph. (368 ke.h.), Cruising 


speed 217 in.p.h. (347 km h.), Landir 
Climb to 9.840 Fi, (4.000 m.) 
? 470 Kan). 


ed 59 m.p.h. (94.4 k 


5 mins, 30 eres., Range 1.5 


Che “Gander” could carry 


vehicles and freight 


wpproximately 14 men or a variety of 
It had a span of 71 ft. 2 in, (21.7 m.) an 


was 43 ft. 9 in. (03:3 m.) K It was a rigidly-braced high 
wing monoplane of all-wood construction 
and aero-engines. Its principal production was, however 


training aircraft 


a ZS 


The Watanabe 


"Lorna" UL Patrol Monoplane 
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YOKOSUKA. framen, fabri Feist u 
YOKOSUKA NAVAL AIR DEPOT. bantratladils vtri laws. Allwmate Hg 
| pal Naval Air Depot in Japan, Undertook research FusELAGE.—Oval section all-metal n " 
| development and designed and built aircraft and nero smooth metal skin 
: Tai. Uxrr.—Cnntilever monoplane type. All-metal t f 
Hereunder are described three designs which originated at TRAIN, Famed. Abria Nen J oie M wd: rudd t 
his Depot. Production of "Judy" was handled by the Aichi Laxpina GEAn.—Hetractable type heels r l 


is Manufactured by the Nakniima 


pany and 


pany 


Frances 


THE YOKOSUKA D4Y2 AND D4Y2-R "JUDY." 

Japanese Navy designation : ''Suisei' (Comet) Carrier-borne Bomber 
D4Y2) or Reconnaissance Plane (D4Y2-R). 

kosuka Naval Air Depot as 
er-borne Bomber and was accepted 
mnaissance plane, Model 
verted to a currier-borne 
111. It was later adapted 


vas designed by the Y 
No Experimental Carr 


The Model 11 versions of "Judy" were 
p. Aichi Atsuta 21 engine, the Japanese 
German Duimler-Benz DB 601A Suisei 


ribed below, had the higher-powered Atsuta 31 


There was also a radial-engined version of “Judy The 
Model 33 was fitted with the Mitsubishi Kinsei 62 fourteen 
Tr wi ex for the ehange in. power-plant was 
lent the Mc cribed below. Benefiting from a 
hit iner i se-power, Model 33 had a maximum speed 
bout 390 I 624 km it 18,500 ft. (5,640 m Both 
ne and radial-engined versie Judy” were used for 
lea n Allied shipping 
The production of "Judy was handled by the Aichi company 
nN e Dive-Bomber or Reconnai 
M 1 Hever Ionophine. — One-piece. allanetal 
i ti L-seetion spars extending fron 
] des , ul-framed fal 
t " trim-ta neally-operated Fowle 
flay lo d Dive brakes hinged to 
D] i whe lowered 
t—0 l ture with a flush-riveted 
1 ntilever mono] type, All-metal framework: with 
f | elevat ider, Cuntrollable trim-tabs m 
ble suri 
1 [ Whe ed inwardly into 
i i \ ng. Ni tail wheel retracts in 
c al retrnetion. Hyd 
heel-l Retr arrester hook beneath rear 
1 PLANT Atsuta 31 (D.B.601E). twelve-cylinder 
ted Vec d engine rated at 1,265 h.p. at 16,400 ft 
900 m.) ane 80 hi p. available for take-off. ‘Three-blade 
M hicHamilton constant-speed airscrew, Four fuel tanks 
t n ench side of fuselage, ond one in the fuselage over 
n Tw noble tanks may be carried on bomb 
wing ] of the landing-gear. ‘Tunnel coolant 


Crew of two—pilot and navigator/radio-operator 


inder continuous transparent canopy with sliding 

AR ^ 1 7.7 m/m. machine-guns in forward fuselage 
and 7 m. gun on flexible mounting in rear Internal 
bomb-bay with displacement gear for one 650 lb. ( ) or one 
100 1b. (500 kg.) bomb. Light bombs may also be carried on 

g racks. In reconnaissance version. (D4Y2-R) one vertical 


Weight londed 8,010 


Ma " od 301 h. (578 km.li.) at 19,080 ft 
Cruising sp (7 power) 205 m.p.h. (328 kmh 
inl min. (090 r Climb to 20,000 


ling $2,400 ft, (0,880 m ). Range 


28 knh. 


THE YOKOSUKA PIY1 AND P1Y1-5 "FRANCES." 
Japanese Navy designation : ‘‘Ginka'’ (Milky Way) Land-based Bomber, 


Model 11 (P1Y1) or ''Hakko" (White Light) Ni- ^ Fighter, Model 
11 (PLY1-8 

France us designed by the Yokosuka Naval Air Depot 

| was built by the Nakajima company. The base 1940 

as for a land-based bomber, but it was later adapted 

f l lifferent. power-plant and spec 


The Yokosuka ''Judy'' 33 


Wivos 


The Yokosuka ‘‘Judy’’ 22 Naval Dive-Bomber. 


The Yokosuka 


Mid-wing cuntilev 


with most 


taper 
wide 


Alan 


**Frances" 


aval Dive Bomber (Mitsubishi Kinsei 62 engine). 


11 Naval Bomber 


into engme nacelles 
Power Prawn (PTY 1 
cylinder. ra 


Fully-retract 
Ginka T 


al air-cooled engine th two-apeed 


and water injection, each rated at 1,130 hy 19,680 ft ) 
nnd with 1,795 hp. for take-off, "Three blade H 
hydraulie constant-speed airserews. Fuel tank th some 
proof protection in wings and fuselage, and pre for auxiliar 
tanks in bomb-bay and under wing 
VER S “Hakk Two Mitsubishi Kase 
eylinc poled engines, each rated at 1,540 h p. 
(18,040. ft.) 
Accommovation (PIY1 “Ginka Crew three 
ansparent and’ pi , Mor[r 


insparent ennop 


ARMAMENT (PIYI "Ginka").—Twc 
annon, one in section of sym 
revolves through 360 degrees, and 
»kpit. Bomb-bay under coc 

760 Ib, (880 torpedo 
550 1b. (250 kg.) homt 


pers | bombs under win 


DrwENSt Span 65 ft. Tin. (204 
Height 17 ft. 5 in. (5.5 m.), W 
Werants.—Weight 
23,100 ths. (10.500 ke 


PERFORMANCE.— Maximum speed 854 m T 01 
(6,280 m.), Cruising speed 210 m.p h. (330 km.h.), Climt 
ft. (3,050 m.) 5 mins., Climb to 20,000 ft. (6,100 m 


Service ceiling 30,000 ft. (9,150 


THE YOKOSUKA E14Y1 "GLEN." 
Japanese Navy designation : Type O Small Seaplane, Model 11. 
Tyr Light 
marine 
Wisos Low 
Wings of 
fabric cove 


Two-seat Recor 


wing rigidly-braced mor 


mixed construction with | 


ng. Entire trailing-edge } 


as flaps n 
nt spa: 
hinged at w 
of wings far st 


wter portions as ailerc 


fittin and aileron: 


flaps 
attachments. and 


Fuserace—Welded stecl-tube | forward with light 
metal panels, aft with fabr formers and on the 
underside with metal 

Tam. User Br lu Y nd al 
tabilising b Ta braced to 
fin. Outer sections town 

Froars.—Twin long single-step floats to fuselage hy tran 

erso inverted W-st Flow letachable fron 


and 


fuselage truts fron’ 
Power Pr 


cyli 


"ir mt quickl 
tank 

Acco: Crow of two in tandem uni ^ continuous tra 
parent. enti h slidi r kp 


AnMAM One m/m. machine-gun on fexik intind iti Font 
cockpit 

DiwENSIONS.—Span 36 10.96 4 gth 32 ft. (8.54 Height 
f ft. (3.08 m 

Wetanrs.—Weight empty 2,390 1 185 ke). Weight lond 190 
Ibs, (1,450 kg.), Maximum catapult loaded weight 2,520 Ibs, (1,000 


kg.) 
PrnronvANen. -N 


The Yokosuka 


"Glen" 11 Light Seaplane. 
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A supplementary use to which the Japanese put powered 
aireraft was the suicide attack, in which many types of combat 
aeroplanes were used in attempts to crash dive into Allied 
ships. Suicide bombing became a regular tactic late in 1044, 
the first reported attacks of this kind being made in October 
soon after the successful American lindings in the Phillippines. 


Although no British or U.S. capital ship was sunk, n number 
of smaller ships were lost and many ships of all kinds were 
damaged. Off the Phillippines in October, H.M.A,S, Australia 
was seriously damaged by this form of attack, In February, 
1945, the U.S, aireraft-carrier Saratoga was hit by seven suicide 


bombers, In a two month's combat. period off the Sakashima 


Seomingly inspired by the German flying-bomb, the Japanese 
evolved a somewhat similar rocket-propelled winged and piloted 
bomb for suicide attacks, "This projectile, known by the 
Japanese as "Jinrai" (Thunderclap), was given the Allied code 
name "Baka," the Japanese for idiot or fool 

Baka” consisted of a cylindrical fuselage 19 ft. 10 in. (6 m.) 
long, a mid-wing cantilever monoplane wing of 16 ft. 5 in. (5 m.) 
span, and a twin-ruddered tail-unit. The nose of the fuselage 
consisted of a warhead of some 2,040 Ibs, (1,200 kg.) of tri 


SUICIDE AIRCRAFT 


Islands in April-May seven Japanese aircraft crnsh-dived. into 
ships of the British lneifie Fleet. but none was out of action for 
more than a few hours, On May 4, the U.S. escort-carric 
Sangamon was damaged, and on May 11 the aireraft-carrier 
Bunker Hill was put out of action by two suicide bombers 
‘There were many other such incidents 


Most suicide bombers were of the single-engined types 
" ke," "Judy, Jill,” “Kate Val" and "Oscar," although 
some" twin-engined aireraft, notably France "Irving, 
Lily," "Sally" and "Peggy." were also employed. Usually 


extra fuel tanks with deton 
In some cases entire 


bombs were carried and sometimes 
ators were used to ndd to the destruction 


The ''Baka" 


nitro-nminol and was provided with a nose fuse and four base 
fuses, Behind the warhead was the pilot’s cockpit with blister 
canopy and simple controls. Tho propulsion unit consisted 
of three rocket tubes, the rockets being ignited electrically by 
the pilot, 

Baka” was carried unde: 


Flying Bomb 


the belly of a "Betty" bomber 
and was Inunehed at about 27,000 ft. (8,240 m.) and nt a speed 
of about 200 m, p.h. (280-320 km.h.) some 55 miles (88 km.) 
from the target, The first 52 miles (83.2 km.) to the target 


reliance was placed on the incendiary effect 

A “Kamikaze” Special Air Corps was formed to perform thes 
attacks. This suicide unit was named after a timely typhoon 
that frustrated a Mongolian invasion of Japan in the ye 
storm which came to be revered as the Divine Wing ("Kam 
Membership of this corps was first believed to be 
and pilots were reported to have perforined their final rites ir 


of exploding pe 


intar 


flowing ceremonial funeral robes before diving to eternal glory 
Much play was made of this corps on the Japanese 
Latterly, however, far from being tho prerogative of any 
corps suicide attacks became part of the duty of ordinary pilot 
some of whom had to be forcibly secured in their cockpits befor 
taking off. 


radio, 


were covered nt a gliding speed of about 230 m.p.h. (388 kinh 

and at a gliding angle of about 5 degrees. The rockets were 
then ignited, which increased the level speed to about 535 m.p.h 
(856 km.h,). In the final dive to the target the maximum speed 
reached about 620 m.p.h. (000 km.h.), Although the pilot was 
provided with some light armour for protection from 

he had no means of getting out of the projectile once it was 
secured to the shackles of the carrier aircraft before taking.-off, 


behind, 


NATIONAL AIRCRAFT FACTORY. 


TALLERES NACIONALES DE CONSTRUCCIONES AERONAUTICAS. 
VALBUENA, Mexico Crry, 


The Mexican National Aircraft Factory was established at 
buena, near Mexico City, in November, 1915, and from then 


MEXICO 


until 1929 the factory designed and produced a number of 
different types of aeroplanes and aero-engines 

In 1930, the Mexican Government decided to discontinue the 
design and manufacture of aircraft at the National Aircraft 


Factory, in order to encourage private enterprise, but later the 
Government acquired a licence to construct the Vought 
Corsair from the American Chance Vought Corporation, and 
a number of machines of this type were built at this Factory. 


NETHERLANDS 


The following is a list of the firms which constituted the Netherlands Aircraft Industry before the invasion of Holland. 
Details of the products of these companies have been given in previous issues of this Annual. 


KONINKLIJKE MAATSCHAPPIJ ‘‘DE SCHELDE," Flushing. 


MAATSCHAPPIJ VOOR VLIEGTUIGBOUW N.V. 


N.V. KOOLHOVEN VLIEGTUIGEN, Rotterdam. 
N.V. NEDERLANDSCHE VLIEGTUIGENFABRIEK FOKKER, Amsterdam-Noord. 


*AVIOLANDA,"' Papendrecht, near Doordrecht. 


The only aircraft manufacturing establishments in Norway prior to its occupation by Germany were the Army 


NORWAY 


Aircraft Factory 


at Kjeller, and the Naval Aircraft Factory at Horten, both of which were bombed in the initial stages of the invasion. 


The Army Aircraft Factory built aircraft of foreign design under licence and was responsible for all repair and maintenance of 
Army aircraft. The Naval Aircraft Factory, which was established in 1915, built seaplanes of original design and also undertook 


all repair and overhaul of Naval aircraft. 


the Luftwaffe stationed in Norway. 


Both these establishments were later operated by the Germans as repair bases for 


NATIONAL AIRCRAFT FACTORY. 

FABRICA NACIONAL DE AVIONES. 

Las PARMAS AIRPORT, LIMA 

The Peruvian Government Aircraft Factory was established 
in May, 1937, for the construction and repair of military and 
naval service aircraft. It was established under a Government 
contract with the Societa Italiana Caproni, of Milan, Italy, which 
company agreed to supply all the necessary plant and equipment, 
as well as six technical experts to supervise and operate the 
factory. 

The agreement, which gave the Caproni Company a ten-year 


FAUCETT. 

CIA. DE AVIACION FAUCETT S.A. 

Heap Orrici Bpiricio HOTEL 

Managing Director ; Elmer Faucett 

This is the oldest aeronautical concern in Peru and apart 
from operating airlines and engaging m all phases of civil and 
commercial flying (details of which will be found in the Civil 
Aviation Section of this annual), it conducts an aircraft factory 
for the manufacture, repair and maintenance of all types of 
aircraft 

It has built à number of Faucett eight-seat cabin monoplanes 
for use on its own airlines, Its latest productions are the F-11 


Boriv ai No, 0926, Lins 


landplane fitted with the s75 h.p. Pratt & Whitney Hornet 
engine and the F-19 seaplane fitted with the 600 h.p. Pratt & 
Whitney Wasp engine. Both these types have also been 


supplied to the Peruvian Government 
has been undertaken by the 
of obtaining the 


No recent. constructional work 
the diltieilty 
United States 


THE FAUCETT F-19. 


vight-seat transport 


owing to necessimy 


from the 


company 
materna: 


Phe FAY is an monoplane, Itis of 


PERU 


monopoly in the construction and repair of milit aircraft, 
stipulated that the factory should produce twenty-five aircraft 
in the first two years. In this period only twelve Caproni 
Ca 100 light trainers, the engines for which were obtained in 
the United States, were produced at a cost fur in excess of that 
for which similar aircraft could be bought elsewhere, in spite of 
the fact that the factory was permitted to import from Italy 
free of duty all material and instruments needed 

At that time an Italian Air Mission was in Peru and on its 
advice a number of military aircraft were bought in Italy 


The Faucett F-19 Eight-passenger Commercial Monoplane (875 h.p. Pratt & Whitney "Hornet" engine), 


These gave considerable trouble and the factory was mainly 
engaged on the repair and reconstruction of these aircraft 

After the outbreak of the European War the Italian Mission 
was withdrawn and the factory, which is said to be the 
largest of its kind in South America, remained inactive, except 
for minor repair work, until the middle of 1941 

On June 1, 1941, the Peruvian Government took the plant 
over at a valuation of $550,000 and now operates it as à repair 
and maintenance plant. 
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mixed construction with wooden wings and welded steel-tube 

fuselage and tail unit, the whole being covered with fabric. 
Phe latest model of the F-19 is fitted with a Pratt & Whitney 

Hornet SEEJ-G. radial air-cooled geared engine and Hamilton 

Standard constant-speed airserew 

m. ( ft.) L 


m. (38 ft 


DINENSIONS. —Span ngth L 8 in), 


Height 4.37 m. (14 ft. 4 in), Wing area 40.5 sq. m, (433.8 sq. ft.) 
Wenatts ast Loapives (Landplane —873 hop. Prat & Whitney 
Werner. SIES-G engme)—Weight empty 2.581 ke (3.690. Ihs 
Pay fond 850 ke. (1874 ths), Disposable dond 1.527 ke. (3.366 Ihs.) 


POLAND, PORTUGAL, RUMANIA, RUSSIA 


Weight loaded 4,108 kg. (9,056 Ibs). Wins lowding 100.8 kg sq m 


( Ibs. «q. ft), Power loading 4.7 kg, hap. (01074 Ibs, bap) 
Warents axb Lovbixes (Seaplane 600 hip. Pratt & Whines Wasp 
SIH IG engine) Weight empty 2,622 kg. (3.775 Ihs), Pay lom 

lar (1643. Ibs.], Disposable 075 Ibs), Weight 
loaded 3.072 Ky. (8. loading 100.38 Kg. sq. m. (21.8 
Ins. sq. ft); Power hyp. (4.38 Ibs, b p.) 
Pexroraxce (Landplur Pratt & Whitney Hornet 
SIEDG eng sew devel hi. (105 mpl) 


288 kmh 
324 koih 


40m 
1.333 m. 


(8.000. ft.) 
(11,000 fr.) 


Maximini. à 
Cruising. speed 


(180 im ph.) at 
UT 


peed (without flaps) 1 Initial rnt 


b kmh, (70 im ph 


#03 m. min. (L000 ft in.), Service ceiling 6.710 
(22,000 ft.) 
laroimiascr. (Seaplai 600 hip. Peut Whitney Wa SIH IG 
"ngine ).—Spceed at sea level 232 km.h. (145 m.p-h.), Maximum speed 


256 kinh. (160 m.p.h.) at 2,440 m 
sen level 216 kmh, (135 m.p.h.), Cru 
ft.) 240 km.h. (150 m.p.h.), Aligh 
km.h. (70 m.p.h,), Service ceiling 


(8.000 ft), Cr ed at 
g speed at 3,¢ (10,000 
speed (without flaps) 112.6 
5490 m. (18,000 ft.) 


ining Hf 


On September 1, 1939, Germany invaded Poland. 
aircraft production was brought almost to a standstill by air operations alone. 
been destroyed by bombing attacks and the Polish industry ceased to ex 


Hereafter follows a list of the firms which constituted the Polish Aircraft Industry prior tc 


POLAND 


st 


DOSWIADCZALNE WARSZTATY LOTNICZE (R.W.D.), Warsaw. 
LUBELSKA WYTWORNIA SAMOLOTOW (L.W.S.), Lublin. 
PANSTWOWE ZAKLADY LOTNICZE (P.Z.L.) Warsaw and Mielec, 
PODLASKA WYTWORNIA SAMOLOTOW (P.W.S.), Biala Podlaska. 


On the first day one-fifth of the Polish Air Force had been destroyed and 
Within a week the principal aircraft factories had 


eptember 1, 1939 :— 


The products of all these companies have been fully illustrated and described in previous issues of this Annual. 


GOVERNMENT WORKSHOPS. 


OFICINAS GERAIS DE MATERIAL AERONAUTICO (GENERAL 
AERONAUTICAL MATERIAL WORKSHOPS), 

ALVERCA DO RIBATEJO. 

Director 
Sub-Director and Chief 
de Napoles Manuel. 


Lieut. Col. Engineer Henrique Mora. 
Engineer: Lieut. Col. Jorge Metelo 


PORTUGAL 


This is the only establishment in Portugal manufacturing 
aircraft, and it belongs to the Ministry for War. Manufacture 
of aircraft, aero-engines and equipment is by licence. The 
following types have been built for the Military Aeronautical 
Corps :—Vickers Valparaiso, Potez XXV, ‘and Morane- 
Saulnier The Jupiter and Titan engines which were 


fitted to the above types were also manufactured in this factory. 

The types of aircraft at present in production are the Avro 
626 and D.H. Tiger Moth, which ure used in the Military 
Aviation Schools. All repair and overhaul work on aeroplanes 
of the Air Force is done at this factory. 


RUMANIA 


Rumania signed the Axis Tripartite Pact on November 23, 1940, and assisted Germany in the invasions of the Balkans and Russia. 


After having its territory overrun by the Russian forces, Rumania accepted a peace offer from the Allies on August 24, 1944 and 


declared war on Germany on the following day 


aircraft for the Rumanian Air Force which served under German command in Russia 


REGIA AUTONOMA INDUSTRIA AERONAUTICA ROMANA, Brasov. 


This was a State-owned establishment controlled by the Ministry of Air and Marine, 


domestic and foreign design 


FABRICA DE AVIONE S.E.T., Bucharest. 


This concern manufactured aircraft of its own design to the order of the Rumanian Government 


Before the invasion of Rumania the undermentioned aireraft manufacturers built 


It built both aircraft und aero-engines of 


The producta of these two concerns have been fully described and illustrated in previous volumes of this Annual. 


SINGLE-ENGINED FIGHTER MONOPLANES, 
THE LA-5. 


DksiGNER.—Luvochkin 

Tyre —Single-seat Fighter. 

WiNGs.—Low-wing cantilever monoplu Wing in 
comprising normal centre-section with two ou 
taper on leading and trailing.edpes. Struct 
wooden box spurs with flanges of 
plastic-bonded veneer strips. Webs and 
ply birch, Plastic-bonded diagonal plywood strips form 
Split-flaps of duralumin sheet are fitted 

Fesvtace—Trisngular section wooden longerons and birch fram 
with skin of diagonal plywood strips. Plastice bonding used 
adhesive and us impregnating medium 

Tau, Uxrr.—Cantilever monoplane type. ‘Lailplune of similar con 
struction to wing. Fin intogral with fuselage. Control surf 
have metal frames and fabric-covering. ‘Trim-tabs on olevutors 

LawpiNG Gean—Rotractable type. Hydraulically-operated and re 
iracting inward fund upward into recesses in front of the main 


three 
ions having 
sists of twa 
vertically laminated 
ir sheathing of throc 

vering 


sectione 


section 


spar. Oleo-pnoumatio shock-absorbers, ‘The tail-wheel is not 
always retracted 

POWER PLANT One 1,600 h.p. M.82 two-row radial engine. Bullet 
proof fuel tanks, three in centre-seetion and one in each outer wing 


panel 
ACCOMMODATION 
Transparent cover shdes 
MorasesT,—Two 20 m/m. cannon mounted above the engine 
110-Ib. (50 kg.) bombs can be carried undor the wings 
DiwgNSIONS.—Span 9.8 m ft. 2 in.), Length 846 m 
in),, Wing area 17.4 sq. m. (188 eq. ft.) 
WztG Yo data available, 
PERFORMANCE.—Maximum speed 592 km.h. (370 m.p.h.) at 5,000 m 
(16,400 ft.), Cruising speed 400 km.h. (250 m p.h.), Range 640 
(400 miles 
A later version of this aeroplane, known as the LA-7, 
(000 h.p. engine and on additions! 47 m/m. cannon mounted 
wh the engine, No further details nre available. 


THE LAGG-3. 
Desioxens.—Lavochkin, Gorbunov and Gudkov 
Singlo-seut Fighter and Fighter-bomber 
Low-wing cantilever monoplano, Wing in 
comprising ction with two outer sections having 
taper on leading and trailing-edges. Structure consists of two 
spars with flanges of vertically-laminated 


Enclosed pilot's cockpit, over trailing-edgo of wing 


Four 


(27 ft. 9 


three sections 


normal centre 


wooden box section 


RUSSIA 


(Union of Socialist Soviet Republics) 


plastic-bonded vonoor strips, Wobs and spar sheathing of threo: 
ply birch. Plastio-bonded diagonal plywood strips form covering 
Split-flaps of duralumin shoot aro fitted 

FusELAGE.— Triangular section wooden longerons and birch frames 
with skin of diagonal plywood strips, Plastic bonding used as 
adhesive and as improgniting medium 

Tam Unrr.—Cantilover monoplano ty Tuilplono of similar con 
struction to wing, Fin integral with fuselage. Control surfac 
lavo metal frames and fabric covering. ‘rim-tabs on eleva 
"Throo typos of rudder balance are known to exist, 

Laswixo GEAR.— Retractable type, Hydrauheally-operated and ro: 
tracting inward and upward into recesses in front of the maim spar. 
Oleo- pneumatic absorbera. The tailwheel is not always 
retracted 

Power PLANT 


ra. 


One. 1,100 hyp, M-105P (cannon) twelve-eylinder 00 
degree Veo liquid-coolod engine, Throo-bladed all-metal Wisch 
airscrew with hydraulic pitch control. and conxtant-xpeed 
nor, Radiator under fuselage aft of trailing-edge, Oil 


radiator under front end of engine crankease. Induetion airscoops 
near loading-odgo wing-root fillets. Bullet-proof fuel tanks, three 
in centre-section and one in each outer wing panel 

Accommopation.—-Enclosed pilot's cockpit over trailir 
Cockpit canopy slides and has three positions. 


dgo of wing 
» emergency 


release. Armour-plato behind sent 
ARMAMENT AND EqQUiPMENT.—One 20 m/m. Shpitalny-Viadimiroy 
motor-cannon and two 12.7 m/m. Beresin synchronised machine 


guns mounted over the engine — Six Ib. kg.) rocket 
impellod fragmentation bombs can be carried on special guide-rwil 
type racks, three under each. wing 


DiwENSIONS. Span 9.8 m. (32 ft. 24 in.), Length 8.79 m, (28 ft. 10 
in.), Wing area 174 aq. m. (188 sq. ft.) 
Werrours AND Loapinas — Weight empty 2,620 kg 4 1b.), Weight 


loaded 3,2 


W kg. (7,040 Ib.) Wing loading 181.6 kg./sq. m. 
Ib./aq. ft.), Power loading 9-0 kir h.p. (0.37 lb /h.p-) 

P'enronsANck.— Cruising speed at 5,000 m. (16,400 ft.) 440 km.h. (279 
mph), Maximum speed. at 5,000. m. (10,400 ft.) 556.6 km.h. (348 


(37.2 


The LAGG-3 Single-seat Fighter (1,100 h.p. M-105P engine). 
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The MIG-3 Single-seat Fighter. 


Landing speed 139 kmh. (87 m.p.h.), Climb 3,000 m. (9,840 
(29,520 ft.), Range 640 km 
2j hour 


mph 
ft.) in 
(400 miles) 


Service ceiling 
n.h 


5 min 
at 440k 


Endurance 


pl 


THE MiG-3. 

Destoxens.—Mikoyan and Gurevich 

TyPE.—Single-soat Fighter and Fightor-bomber 

Wixos,—Low-wing cantilever monoplane. Wing in three sections 
comprising normal centre-section with slight anhedral and largo 
trailing-edge fillets and tapering outer soctions with dihedral. The 
centre-section is of metal construction with metal covering and the 

construction with wood covering 


© of wood 


outer sect 

FUSELA Contre and forward sections of metal with light motal 
covering. Rear fuselage section of wood with ply covering 

Tar. UxiT.—Cantilever monoplane type. Tail-plane of motal con 


integral with fuselage. Fin 
Trim-tabs on rudder 


covering. F 
covering 


struction with metal 
and rudder of wood with wood 
and elevators 
LANDING GEAR 


Retracting inward and upward 


Retractable 
Hinged flaps attached to 


type 


into recesses in front he main spar. 
the underside of the centre-section completely cover the wheels 
when retracted. Retractable tail-whcel only fitted to small number 


of aircraft 

l'owEn PLANT 

1 engin 
Radiator under fuselage amidships 
edge roota. 

Accommopation.—Enclosed pilot's cockpit over trailing-edge of wing. 
Transparent cover slides. 

ARMAMENT AND Equirment.—According to German reports one 12.7 

and two 7.7 m/m. machine-guns mounted in the nose. Six 

kg.) rocket-impelled fragmentation bombs can be carried 

suide-rail type racks, threo under each wing. 

(37 ft. 6 in.), Length 0.5 m. (31 ft 


One 1,200 h.p. AM-35A. twelve-oylinder Veo liquid 
Three-bladed all-metal controllable-piteh airscrew 
Induction air-scoops in leading 


m/m 
56 lb 
on special 

DIMENSIONS 


n 11.4 m 2 in.) 


WrrGwr LoApED.—About 2,820 kg. (0,200 lb.) 
PERFORMANCE.—Maximum speed about 576 km.h. (300 in.p.h.), Range 
800 km. (500 mules). 
RrxARKS.— There is a later version of this aeroplane known as the 
MIG-5, but no details are available 
THE YAK-1. 
Desionen.—Alexander Yakovlov 


Tvrr.—Single-seat Fighter 
Wias,—Low-wing cuntilever monoplane 
covering and fabric-covered ailerons. 

trailing-edges. Dihedral from roots 
fuselage and aileron: 

FUsELAGE.—Mixed construction with metal covering forward of cockpit 
and ply covering aft 


Wood structure with ply 
Sharp taper on leading and 
Flaps extend between 


Tar, Unit.—High cantilever tailplane with taper on leading-edge 
Single fin and rudder. Fixed surfaces have plywood covering 
Control surfaces fubric-covered. Trim-tabs in rudder and elevators 


LawDING Gean.—Inwardly retracting. Tail-wheel retracts on somo 
versio 
Power PLaxt.—Ou 
liquid-cooled en, 
pitch-eoutrol und 
fuselage placed far buck 


Induction s 


& 1,100 h.p. M-105P (cannon) twolve-cylinder Vee 
Lhree-bladed metal airscrow with hydraulic 
un 


constant-speod governor, Radiator r 
Oil radiator undor front end of engir 
crankcase leading-edge of wing-root 
fillets 
ACCOMMODATION 


ARMAMENT AND EQUIPMENT 


scoops in 


over wing. Sliding cover. 


Enclosed pilot^s cockpit 
motor cannon and two 


One 20 m/m 


12.7 inim. synchronised machine-guns mounted over the engine 
Six 56 Ib. (25 kg.) rocket-impolled fragmentation-bombs can be 
arried on special guide-rail type racks, threo under each wing. 


DIMENSIONS ft. 10 in.), Length 8.5 m. (27 ft. 10 in.). 


Span 10 in. (3; 


WEIGHTS AND LOADINGS No data available. 
P'enroniaNcE.— Maximum speed. 536 km.h. (335 m.p.h.), 
THE YAK-9. 
Desionen Alexander. Yakovlev 
tyre Single-sent. Fighter 
WiNGR Same ns for YAK-1 
FuüskLAGE. Same ux for YAK-1, but is shallower aft of cockpit 
Pau, UxiT,— Same as for YAK-1, but has modified trim tab in rudder. 


Inward retracting. Retractable tail-wheel. 
One M-107 twolve-cylindor Veo liquid-c 
d pilot's cockpit 


LANDING (EAR 
PowrR PLANT 


Faired 


TION.—Mnised — encl into 
Sliding cover 


D EQUIPMENT 


fuselage 
DENT A 


Believed to bo as for YAK-1 


bled engine. 


IL-2 two-seat ''Stormovik'" Assault Bombers of the Red Air Force 


DixENSIONS.—Span 10 im. (32 ft. 10 in ), Length about 8.5 m. (28 ft.) 
Wrtonrs.—No data available 
PervorMaNce.—Maximum speed 592. kmh ) mph), Cruising 
speed. 308 kmh. (230 m.p.h.), Service ceiling 0,700 in. (32,000 Ft 
nge 1,040 km. (650 miles) 
Remanks,—Thero aro two sub-types of this aeroplane. "lie YAK-OD 
fitted with one motor eaunon and t ynohronised. 0,50-4 
macl uns. The YARK-9T is a low attack model fitted with n 
7 m/m. cannon in placo of the 20 m/m. weapon 


The YAK-9 Single-seat Fighter. 


THE IL-2. 

DrsiGNEn.— Sergei Hiuchir 

Tyre.—Two-seat Assault Bomber (*Stormovik") 

Wiyos. —Low-wing vantilever monoplane, Contre tion ha: 
on leading-edge. Outer sections and trailing ed 
have taper. Very slight dihedral from roots. Metal 
covering. Flaps between ailerons and fuselu, Trim 
ailerons. Landing-light in leading-edge of port 

FuseLage.—Oval section, forward part of metal coi 
motal covering. Rear fuselage of wood 

Tau Uxir.—Cantilover tailplane with sharp taper on lead 
Single fin and mass balanced rudder Trim-tabs in ele 
rudder, Fixed surfaces believed to be metal-covered and me 
surfaces fabric-coverod 


SINGLE-ENGINED BOMBERS. 


The IL-2 “Stormovik’’ Assault- Bomber 


N wets backwards into large bulge under each 
» I [each wheel exposed. — Non. retracting tail-wheel 
St One L800 h.p. M-38 twolve-eylinder. Vee liquid-eooled 
Phree-bladed r o-pitch metal nirscrow, Radiator 
Engine has armour-plate on undorside 
\ N Vilot co t with raised canopy above wing 
wtly pit f w gunner, Armour-plato beneath 
" hind seat and on s and top of cockpit cover 
NT AND. EqUIPNEN 3 mn. cannon and tw 
he lead iF of the w Eight 56 Ib, rock 
ù bombs are carried an spocial guide-rail 
each wing. For inl low attack mission 
1 nay be carried 
N Span 14.58 (47 ft, 10 in.), Length 11.6 m. (38 ft.) 
xp Lo4piNGS lata available 
ANCE.— Maxi eed about 448 km.h, (280 m.p.h.) 


TWIN-ENGINED BOMBERS. 
THE DB-3F. 


Tre and. Torpedo-carrier 
Wives I Daper on leading ar 
trai ction. Dihedral on outer section: 
Al struct and coverin Flaps extend from ailerons to 
fuse Landing-light in leading-edgo of port wing 
F AC Oval-section 1 structure with metal covering 
Tam l Cantilever tailplane. Single fin and mass-balanced 
" Trit in rudder a levator 
spisa Gran,—Roetracts backwards into engine nacelles Ieavir 
art ach exposed. Non-rotracting. tai el 
nl T 100 h M.88 fourteen-cylinder radial ài 
ACCOMMODATION sed cockpit: above leading-edge with 
bomb-amner and radio-operator in 
omber of crew in dorsal g urret 
" K Movable machine-gun in noso, movable 
achi turret and one in ventral positic Maximum 
at he 2,000 kg. (4,400 Ib.) stowed in fuselage 
ind under wings both inboard and outhon: f 
j 1 pan 21.4 m. (70 ft. 2 in.), Lor m. (4 6 in.) 
Weicut LoApED.—15,000 33,000. 1l 
m AN num speed 424 kmh. (2 ange 
THE IL-4. 
The II in improved version of the DB It is fitted 
th two 1,600 h.p. M-82 two-row radial air-cooled engines. The 
irmament.:consists of 1 vchine-guns and a bomb load of 
700 kg. (5,950 lb. in be carried, No other details are 
lable 
"mm f peed Cruising 
eilir 00 (2 t.) Normal 1 1,200 km. (750 miles) 
Maxim range (with auxiliary fuel tar 1,640 km. (1,025 mile 


The DB-3F Long-Range Bomber. 


THE PE-2 


Ivi " H Low-level Attack and Dive bor 
" k m roots t 
I M1061 Vee liquid-cook 
" , illy-op vod superchargers, ench 
" 100 h.p. a jin. (Ò 1 1,050 h.p. at 4,000 
ind 90 lig for tuke-olf l-i 
‘ 0 1 , ted 
header tà 1 
t fireproof 
i th wer 
" in upg 


sur! 


electric 


ACCOMMODATION 


gur 


continuous canopy 


y obtain acces: 


AnMAME 


upr 


gun aft 


for 


T 


Pilot 


Varies according to functi 
of four 7,62 


of wings. 


The PE-2 Low Attack and Dive-Bomber Monoplane 


Passage of nir through radiators 
rvo-oporated shu: 


row 
nd 


m/m. machin 


RUSSIA 


aee Ta 


The PE-3 Fighter-Reconnaissance Monoplane, a solid-nose version of the PE-2 


of 


to prone 
Rear gunner aft of trailing 


radio-oper 


loading-odge 
bombing position under pilot's 


pilot, rad 
tor seated 
of 


ige of wing 
of 
two fixed ii 
orator and 
im. and tw 


jer rated by radi 
f wings; or two 7.02 1 

The lower retractable 

sighted by perisco| Bomb-bu 
a maximum load 1,000 

ler wing inboard of nacelle 

D 16 ft 


Niko 


6 mph), 
100 ft.) 7 


gun 1 
kg. (2,200 


nd lc 
Clin 
It 


THE TU-2 


it 


Tuy 
Attack 


ont 


lio-operator and rear 

back to back under 
wing. Radio-operat 
sent 

All positions armoured 
nircraft, May con 

nr of fuselage, one 

lower retractable 

vo 12.7 m/m. machine 


neath wing with ncc 


ths 


thd 


870 ky 


romotely-controlled 


(41 


Maximum p 


v1 400 kin.h 
3,000 m 
Serviec 


nb to 


Bomber 


and 
nodation 


External racks 


ft. 6 in.), 
)00 Ibs.) 
rmissible 
ing 100.3 


q. m 


10 km.h 
06 km.h 
(280 m.p h.) 

(9,840 
ceiling 


two 1,100 h.p. M-105R engines). 


replace the PE-2. Tt is fitted with two 1,750 h.p. M-82 liquid 
cooled engines each with one 20 m/m, motor cannon firing 
through the airscrew shaft. Other armament consists of four 
90 in. machine-guns, one fixed in the extreme tail, and 


other three on hand-operated mountings above and below the 
fuselage 


DIMENSION Span 21.3 m. (69 fr. 10 in.), Length 13.8 m. (45 ft. 4 in. 
Weronr LOADED 12,812 h 28,220 It 
lrnronwANCE.— Maximum speed 557 km.h. (348 m.p.h.), Cruising 


peed 416 km.h, (260 m.p.h.), Service coiling 10,980 m. (30,000 ft 


FOUR-ENGINED BOMBER. 
THE TB-7. 
Nikolniev 


Destonen—Androw 


iteh Tupolev 


Tvrk.—Four-enginod. Heavy-bomber 
Wise Thick mid-wing cantilever monoplano, All-motal structure 
with taper on leading and trailing-edges. Flat centre-section be 


tween fusi Marked dihedral outbourd 
with trim t Flog 


Landing-lights in leading-edge 


innor engines. High asp 

extend. from fuselago tc 

of both wing 
FUSELAGE All-metal 


T" on 


ct ratio 
ail 


trueture. 


Taw Uxrr.—Cantilover. tailplane with sharp taper on leading-edge 
Largo single fin and rudder, Trim-tabs in rudder and olevator 

LawpiNG GEAK.—Rotracts backwards into engine nacelles le 
wheols partly exposed. Castoring non-retracting tail-wheel 

Power Prawr.—Farly version has four 1,100 h.p, M-103 twelv 
ylinder upright Veo liquid-cooled ong Later ve has four 
1,300 h.p, AM-38 twelve-eylinder upright Voo liquid ^d engine 
Three-bladed controllable-piteh motal airscrow wliators for 
inner nnd outer engines are combined im the inner nacelle: 


A close-up view of the nose and power-units of the TB-7 Heavy Bomber, 
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The TB-7 Heavy Bomber. 

above wing with 
in tandem, — Radio. 
Dorsal gun-turrot at 

bomb-aimor's positions 


ACCOMMODATION. —Enclosed cockpit offeot t 
accommodation for first and pilot 
operator believed to be behind ul p 
rear of cockpit fairing, Navigator's and 
Other members of crew in gun po: 
ARMAMENT AND Egun 

in nose, two machine 


port 


second 


in nose tions 


in sphorical turret 
cannon in 


ENT Two muchine-gu 
guns in dorsal turret, 20 injin 
tail turret and one hand-o movable machine-gun in the 
rear of each inboard engine nacelle under trailing-edge. Maximum 
bomb load of about 3,630 kg. (8,000 lh.) stowed internally in fuselage 
Span 40 m. (131 ft Length 24.5 m 
About 22,250 kg. (49,000 lb.) 
T'enronANCE.—Maximum speed 448 km.h 
(25,000 ft.), Range 4,000 km. (2,500 mil 
Ib.) bomb lond 


ated 


DIMENSIONS 3 in (80 ft. 6 in 


Wetont LOADED. 


60 m 
(4,400. 


0 m p.h.) at 
) with 2,000 kg 


REMARKS.—Also fitted with four 1,000 h.p. two-row radial air-cooled 
engines, but further details of this, tho latost, version are not 
available 

FLYING BOATS. 
THE GST. 

Drstonrr.—(Russian version of Consolidated PBY with modifications) 
Built in State Factories 

Tyre.—Twin-engined long-range Patrol. Bomber Flying-boat 

Wixgs.—Semi-eantilever high-wing monoplane. Wing in three 
sections, the centre-section supported above the hull by a streamline 


superstructure and braced by two pairs of parallel streamline struts 
to the sides of the hull. Wing structure is of the beam bulkhead 
and stressed-skin type, the skin being reinforced with "Z 
extruded stiffeners. Tho trailing-odge section consists of aluminium 
alloy ribs cantilevered from the main beam and covered with fabric 
Aluminium-alloy-framed balanced ailerons covered with fabric 
An adjustable camber device is installed on the upper surface 
the ailerons 


HULL 


section 


of 


Two-step semi-circular-topped hull of all-metal construction 
Aluminium-alloy bulkheads, framing, stringers and skin, All-metai 
retractable wing-tip floats, When the flonts are retracted they 
form tips to the wings and the float struts and bracing structure 


are recessed flush with the lower surface of the wings. Electrical 
and mechanically-operated retracting mechanism. Automatic 
locks and warning hghts 

Tar, Uwrr.—Cantilever monoplane type. Lower fin built integral 


with the hull 
smooth metal 
and rudder y 
Trimming-tabs in elevators and rudder 


Tail-plane and upper section of fin covered with 
reinforced with extruded Elevators 
with fabrie covering 


sections. 


are aluminium-alloy structures 


Two 1,000 h.p. Pratt & Whitney Twin-Wasp fourteen 
steel-tulx 

Shuttered cowlings for 
d 


Power PLANT 
cylinder 
in the leading-edg 
Arctic use. Three 
with the structure 

Accommopatios.—Enelo: 


ide with dual contre 
Bow gun-turret 


voled engines on welded 
of the 
bladed 


of the centre-s 


radial air mountings 


centre-sect 
Fuel tanks are 


etal air integr 


ied. pilot's 


Engineer 


compartment 


tation in hull below centre 


The GST Patrol-Bomber Flying-boat, 
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Wises 


The MBR-2 Reconnaissance Flying-boat, 


ARMAMENT. —-Machine-gun in bow 


turret and probably two movable 
beam machine-guns, one on each side of hull aft of wing 

DIMENSIONS, —Spun 31.7 m. (104 ft.), Length 19 m. (62 ft. 0 in.), Height 
5.04 m. (18 ft. 6 im.), Wing area 130 sq. m. (1,400 sq. ft.) 


Wir 
PERFORMANCE 
(10,500 ft.) 
ft.) 44 mins 


LoADED.—12,900 kg. (27,080 Ib.) 


Maximum speed 304 km.h. (100 m p.h.), at 3,200 m 
Range 6,400 kin. (4,000 mile Climb to I 
Service ceiling 7,600 m. (25,200 ft.) 


m. (6,000 


THE MBR-2. 
DESIGNER. 
Tvrr.—Single-engined Short-range Reconnaissanco flying-bont 
WiNas.—High-wing cantilever monoplano. 
trailing-edges. Dihedral from roots 
appears to be all-metal, Flaps aro fitted.  Trim-tabs in nilorons 
Howe Two-stop all-metal hull Braced single: step stabilizing floats 
are attached about halfway between the hull and wing tips. 
Tare UNir.—Strut-braced tailplane. 
tab in rudder 


Blochavindin 


: Taper on leading and 
Square tips. | Construction 


Single fin and rudder. Trim 


Power PLANT 
engine 


One 680 h.p. M-17 twelve-cylinder Vee water-cooled 
sd above the hull on two sets of “N The 
is immediately in front of the engine 


mour struts 


radiator 


AccowMODATION.—Crew of five accommodated in enclosed cockpit 
forward of wing, midship cabin in hull, open bow gun position and 


dorsal gun-turret 

ARMAMENT AND EqUIPMENT.—Movable hand-operated machine-gun in 
open bow position and one movable machine-gun in dorsal turret. 

DiMENSIONS.—Span 13.4 m. (44 ft.) 

Wrromrs AND LoADINGS.—No data available 


PERFORMANCE.—Maximum speed 217.6 km.h 


136 m.p. ange 
1,200 km. (745 miles) ' "uius Rang 


THE MDR-6. 
Destaxer.—Bebeved Blochayindin 
fyre.—Tworengined Long-range Reconnaissance. (lyin at 


High w ng cantilover monoplane, Taper on leading an 


The MDR-6 Reconnaissance Flying-boat. 


truiling-edges. Sharp dihec T Le 
on outer sections. Believed to be all-metal structure 
Hutr.—Two-step. all-metal ture. Braced single-step stabili 
floats are attached about halfway E ween the hull and th 
tips 
wen PrANT.—Two air-cooled radial engines mounted on the le 
ec of the wing 
Accommopation.—Enclosed cockpit forward of leading-edge 
gun-turr ad dorsal gun-turret 
ARMAMENT N lefinite information but bow aud dorsal-gu 
known to exist 
SIONS, WEIGHTS AND PERFORMANCE Inta nvailnt 
TWIN-ENGINED TRANSPORT. 
THE P8-84. 
Desionens.—The Douglas Aircraft Company, Inc. (Russia 
Douglas DC-3 with modifications by Musalo 
Tyre.—Twin-engined Transport 
Wixos.—Low-wing cantilever monoplane with straight trailing-edg 
ad pronounced sweep-back to leading-edge. Dihedral on 0 


covered 


ctions. Douglas 


ailerons. 


Detnchablo wing-tips. 


FUSELAGE 


Tait Unir.—Cantilover monoplane type. Tail-plane and fin of 
cellular construction. Rudder and elevators havo aluminium-a| 
frames and fabric covering 

LANDING GEAR.—Retracts forward into engine nacelles, leaving. pnr 
of each wheel exposed. Non-retracting tail-wheel 

Power PrasT.—Helieved to be two 1,000 h.p. M-03 wir-c | rukin 
engines. Three-bladed motal airscrews 

Accommopation.—Enelosed pilot's compartment forward 
Main cabin 6 ft. 6 in. high, 7 ft. 8 in. wide and 27 ft. 8 r 

ARMAMENT.—Fixed machine-gun in nose, machine-gun in tu ] 
the main cabin and two beam guns, one ach side of rear fuselay 

DIMENSIONS.—Span 28.9 m. (95 ft.), Length 19.6 m. (G4 ft 
Hoight 5.2 m. (16 ft. 114 in.), Wing area 01.7 8q. m. (987 

WEIGHTS AND. PERFORMANCE.—NO data availble but about y 


as 


rme 
vored with a sm 


American-built 


Oval-section 
sheet, longitudinal members of 
ooth stressed skin 


DC 


Hydraulically 


multi-web construction. Fabr 
jperated trailing-edge fla 

Landing-light in leading-edge of both wing 
built of tranaverse frames 


structure 


extruded bulb angi 


SINGLE-ENGINED TRAINERS. 


Training and Ambulance biplane 


Single-bay braced stag: 


1 unequal-span biplane 
Vilerons on both upper and lower wings 
fabric-covered 

Wood construction with woe 


Strut-braced tailplane, Single fin and balanced rudder 


Normal non-retracting eross-axle type 
Can be operated on skis 


i five-cylinder 
Two-bladed fixed-piteh wooden airserew 
e-section of upper wing 


Fuel tank in 


The YAK-7 Advanced Training Monoplane. 


The UT-2 Two-seat Training Monoplane (110 h.p. M-11 engine). 


AccowMODATION.— Trainer : Tandem open cockpits with dual controls 
Ambulance: Open pilot's cockpit nnd two stretcher containers on 
top of fuselage aft of cockpit, Some aircraft thred 
cockpits. 

ARMAMENT AND EQUIPMENT 
under the lower wing 


have apen 
Light bombs have beon slung on racks 


DIMENSIONS 
Height 2.9 m 


5 in ), Length 8.1 m. (26 ft. 8 in.), 
g area 33.1 sq. m, (356.8 aq. ft.) 
Wetouts AND. Loapixos.—Weight empty 605 kg. (1,331 Ib.), Weight 

londed 860 kg. (1,892 Ib.), Wing loading 25.8 kg./sq. m. (5.3 Ib./sq 

ft.), Powor loading 8.6 kg./h.p. (18.0 Ih./h.p.) 
PEnFonMANCE.—Maximum speed 150 km.h. (93 m.p.h.) at sca lovel, 

Landing speed 69 km.h. (43 m.p.h.), Servico ceiling 4,000 m. (13,120 


ft.) 
THE YAK-7. 
DrstoNER.—Alexander Yakovlev 
Tyrr.— Two-seat. Advanced. Training monoplane 
Winas.—Low-wing cantilever monoplane. Wood structure with ply 


covering. Fabric-covered ailerons. Sharp taper on leading and 
trailing-edges. Dihedral from roots, Flapa extend between 
fuselage and nilerons with hinges at right angles to lino of flight 

FusELAGE.—Mixed construction with n 
cockpit and ply covering aft 

Tai. Unir.—Cantilever tailplane with taper on leading-edge 
Single fin and rudder. Fixed surfaces have plywood-covering 
Control surfaces fabric.cove Trim-tabs in rudder and elevators 


forward of 


al covering 


LaNpING GEAn.—Inwardly retracting. Non-retractable tail-wheel 
Power Prawr.—One 1,100 h.p. M-105 twelve-cylinder Vee liquid 
cooled engine, Three-bladed metal airscrew. Radiator under 


fuselage placed amidships. OIl radiator under front 
crankcase 

ACCOMMODATION 
sents 

DIMENSIONS 
10 in.) 


WEIGHTS AND PERFORMANCE. 


d of engine 


Enclosed cockpit over wing. Sliding covers above 


Span 10 m. (32 ft. 10 in.) 


Length about 8.5 m. ft 


No data available. 


THE UT-2. 


Desiener.—Alexander Yakovlov 


TvrE.—Two-sent Training monoplane 
Wixas.—Low-wing cantilever monoplane. Taper on leading and 
troiling-edges. Flat centre-section. Dihedral on outer sections 


Wood structure with plywood or fabric 
FusELAGE.—Wood structure with mixed plywood and fabric covering 
Tat Unit.—Braced monoplane type. Single fin and balanced rudder. 
Trim-tab on rudder 
Lanpino GEAR.—Non-retracting split type. Tail-skid 
Power PrawT.—One 110 b.p. M-11 five-eylinder radial 
engine. Two-bladed fixed-pitch wooden airscrew 
AccomMMODATION,—Tandem open cockpits with dual controls. 
Dimensions AND WEIGHTS. No data available. 
PERFORMANCE.—Maximum speed 192 km.h. (120 m.p.h.) at sea level 
ReMARKS.—Tho UT-1 is generally similar but has only a single open 
cockpit for the pilot. 


covering 


air-cooled 


A.I.S.A. 


AERONAUTICA INDUSTRIAL S.A. 
HEAD OFFICE AND 
This Company, with fully-equipped wors and ad oining aero 
Alto (Madrid), has for some years been 
engaged in the design and manufa ture of aircraft of mixed 
It has been responsible for the production of 
several national prototypes 

In 1943, three new types 
the H.M.1 and H.M.5 trainers and H.M,9 glider-tug 


THE A.1.8.A. H.M.1. 


Two-seat Primary Training monoplane 


CARABANCHEL 


drome at Caraban: hel 


construrtion 


ere produced and put into service, 


taper and dihedral from root to rounded tip. All-wood structure 


Welded steel tubo structure covered forward with detach 
and aft with fal 
Monoplane type. 


Wood framework with plywood-cove 


able metal panel 


| tailplane and cantilever fin 
d fixed surfaces ond fabric 
trimming-tabs 


central surfaces. 


Consists of two cantilever legs incorp 


C.A.S.A. 
CONSTRUCCIONES AERONAUTICAS $.A. 


Heap Orricr COVARRUBIAS 


HISPANO-SUIZA. 
LA HISPANO AVIACIÓN, FÁBRICA DE AVIONES. 
y AxTONIO No 


a branch of La Hispano Suiza, Fabrica 
construction of aircraft 
s Hispano-Suiza wero-engines 
ut its Barcelona works 


f both liquid and air-c 


SPAIN 


orating steel spring oil-damped shock-absorbers. Swivelling tail 
wheel may be interconnected with rudder pedals by clutch when 
desired, 

Power Prant.—One 150 h.p. 


Hirth HM. 506 four-cylinder inverted 
air-cooled engine on welded steol-tube mounting. Two-bladed 
wooden fixed-pitch airsorew, Fuel tanks in wings. 

ACCOMMODATION. landem open cockpits with conventional dual 
controls and instrument, equipment 

DiMENSIONS,—Span 9,05 m. (31 ft. 8 in.), Length 7.65 m. (25 ft.), 
Height 2.20 m. (7 ft. 24 in.), Wing area 14 sq. m. (100.0 sq. ft.) 

Wriomrs AND LoADINGS,— Weight empty 020 kg, (1,304 Ibs.), Weight 
loaded 850 kg. (1,870 1bs.), Wing loading 60 kg./sq. m. (12.3 Ibs./ 
sq. ft.), Power loading 5.2 kg?h.p. (11,4 Ibs./h.p.) 

PenvORMANCE.—Maximum spoed 230 km.h, (142.8 m.p.h,), Cruisin 
speed 196 km.h, (121 m.p.h.), Minimum speed 70 km.h. (43 
1m,p.h.), Climb to 1,000 m. (3,280 ft.) 3 min., Climb to 4,000 m. 
(13,120 ft.) 20 min., Service ceiling 0,000 m. (10,400 ft.), Duration 
3.6 hours 


THE A.I.8.A. H.M.5. 


Lyre —Single lvanced Training monoplane. 
Wivos, FusELAGE, TAtr, Uni, LANDING Gean AND Power PrANT. 
Same aa for H.M.1, except that no flaps fitted 


at 


various types of all-metal military aircraft of national and 


foreign design for the Spanish Air Force. 


Prior to the Civil War this Company, in the two factories it 
then possessed at Getafe and Cadiz, built 400 Breguet XIX 
reconnaissance biplanes, Vickers “Vildebee! torpedo 


monoplane suitable for combat or obseryer training, Having 
successfully passed all its tests the H.8.42 has been adopted by 
the Spanish Air 
Hispano-Suiza. 

The prototype was fitted with the 430 h.p. Piaggio P.VIIC.16 
engine but this will ultimately be replaced by the new Hispano 
Suiza H.8.93 engine, 

In 1942 La Hispano Aviación was awarded a contract to manu 
facture a large number of fighter aircraft 


orce and it is now in production in series by 


‘Tare UNrr 


ACCOMMODATION 
and instrument equipment 

DiMENSIONS.—Span 8.2 m. (26 ft. 10 in.), Length 7 m 
Height 2.00 m. (6 ft. 9 in.), Wing area 11,5 sq. m. (13 


Single open cockpit with conventional controls 


ft. Ll in.) 
ft.) 


THE A.L8.A. H.M.9. 

Tyre.—Two-soat Glider-Towing monoplane 

Wixos, FusELAGE, TAIL UNIT, POWER PLANT AND ACCOMMODATION 
Samo as for H.M.1 

LawDING GEAR.—Fixed type. Consists of two tripod units, tho main 
struts with steol-spring oil-damped shock-nbsorbers. 

DiMENSIONS.—Span 10.65 m. (24 ft. 1l in.), Length 7.00 m. (24 ft 
1L in.), Height 2.12 m. (7 ft.), Wing area 18 sq. m. (193.6 sq. ft.) 

Wetaurs AND. LoADINGS.— Weight empty 700 kg. (1,540 Iba.), Weight 
loaded 920 kg. (2,028 Ibs.), Wing loading 51.1 kg./sq. m. (10.47 
Ibs./eq. ft.), Power loading 5.7 kg./h.p. (12. Ibs./h.p.). 

PERFORMANCE.—Maximum speed 175 km.h. (108.6 m.p.h.), Cruising 
speed 140 km.h. (87 m.p.h,), Minimum spoed 60 km.h. (37.3 m.p.h.), 
Climb to 1,000 m. (3,280 ft.) 3 min. 20 soc., Climb to 4,000 m. 
(13,120 ft.) 24 min., Service ceiling 4,500 m. (14,760 ft.), Duration 
2 hours. 


carrying seaplanes and 40 Dornier 
boats for the Spanish Government 
Since the Civil War C.A.8.A. has expanded its Madrid and 
Cadiz factories and has built a new plant at Seville, 
In 1942 this Company was successful in being awarded a 
contract to manufacture a large number of bomber aircraft. 


Wal" twin-engined flying 


THE HISPANO-SUIZA H.8.42. 


Tyre.—Two-soat advanced Training monoplano, 

Wrxaw.—Low-wing cantilever monoplane. In threo soctions and of 
sll-wood wtruction with plywood covering Hydraulically 

rated. split trailing-edgo flaps, Flap and ailerons have welded 
stecl-tubo frames and fabric covering. 

FuskELAGE Oval structure. of woelled steel-tube 
forward with detachablo metal panels and aft with fabric 

Monoplano typo. Metal framework with fabric covering 
Adjustable tail-plano. 


oy 


section covered 
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Lanpine Gran,—Retractable type. Whoela raised inwardly into canopy with sliding portions over the two seats, May be equipped (3,200 Ibs.), Win [ 1 18,80 
underside of centre-soction. Hydraulic retraction with fixed forward-tiring gun in cowling and flexible gun in the loading 3.5. kg./h Tos. jh. | 

Power PLANT.—One 430 h.p. Piaggio P.VIIC.10 seven-cylinder radial ronr cockpit Perronmaxce,—Maximum speed. 310 kmh. (192.5 inq 
air-cooled engine driving an Alfa-Romeo  electrically-operated DIMENSIONS.—Spnn 10 m. (32 ft, 0) in.), Length 7,88 m. (25 ft. 10 in.), peed 280 km.h. (173.8 m p.h.), Minimur T 
variable-pitoh airsorew. This engine will be replnced later by the Wing nroa 16.3 sq. m. (176.4 aq, ft), in.p.h.), Climb to 3,000 m. (9,840 ft.) 10 min 
new Hispano-Suiza H,8,93 engine. Welonts AND LoapiNGs—Weight empty 1,000 kg. (2,200 lbs.), 6,100 m. (20,000 ft,), Duration 3 hou 

ACCOMMODATION.—Tandom enclosed cockpits. under continuous Disposable lad 300 ky. (1,100 Ibs), Weight loaded. 1,500. ki 


SWEDEN 


KUNGL. FLYGFORVALTNINGENS FLYGVERKSTAD. 

ULVSUNDA 

Owing to the difficulty of purchasing aircraft nbroad and the 
fact that the small Swedish aircraft industry is fully engaged 
the Swedish Air Board has undertaken the design and construct 
ion of a single-seat fighter The design of the new fighter 
designated J 22 ipervised by Mr. Bo Lundborg. — Its 
production is being handled by the Kungl. Flygfórvaltningon 
Flygverkstad at Ulvsunda 


was 


THE J 22. 

Tyrr.—Single-sent | Fighter 

Wixos,—Low mid-wing eantilever monoplane. Wings have constant 
taper and almost square tips. Stainless steel structure with à 
plywood skin, Entire trailing-edge hinged, the inner sootion 
xcting as camber-changing flaps and tho outer sections ns ailerons, 
Flops and ailerons h pot-welded stainless stool framo and 
fabric-covering 

FuskLAGE.— Oval section structure having a welded steol-tube primary 
structure caverod with birch plywood 

Tar, Uxit,—Cantilover monoplano type. Stainless steel framowork 


with tho tail-plane and fin covered with plywood and the rudder 


and elevators covered with fabri 
LaNpiNG Gran —Retractablo type, The shock-nbsorber legs arc 
hinged to the lower fuselag ibers and retract backward into 


the fuselage, the hinged d 
while the lanc 


irs covering tho apertures. closing both 
ng gear is fully lowered as well as when retracted 


22 
Retractable tail-wheel The J 22 Single-seat Fighter Monoplane (Swedish-built Pratt & Whitney Twin-Wasp engine 
Power PLANT.—-One 1,050 h.p. Swedish-built Pratt & Whitney Twin 
Wasp two-row radial air-cooled engine enclosed in long-chord — AccowMopArtoN —Enclosed cockpit over wing Heine T m; (9 fe. 
l with trailing-edge controllable gills. Air intako nnd oil AnMAMENT.— wo 13.2 m/m, and two 7.9 mm. machine-guns (J 224 Wen aa a a (9 ft TL 
apertures in londing-« of wing roots, "hreo-hluded or four 13.2 m/m. machine-guna (J 2 all in the wings, ——— PERPORWANOE MAI M S hi. (300 
controllable-piteh arrscrow Dinesstons.—Span 10 m. (32 ft. 10 in.), Longth 7.8 m. (25 tt. 7 Cruising sposi ao inh prea inp 575 km. (4 
BA. 
BJORN ANDREASSON. 
Mr. Bjorn Andreasson, an ongineer at the former sailplane BORLA GY Heatingulay atructure with domed roof, Wood 
factory A. B. Flygindustri, Halmstad, has designed the ultra nmework with plywood stressed skin coverin 


Tai Une 


Cantilever monoplane type. Wooden. framework w 


lcovered tailplane and fin and fabric-covered 


light experimental single-seat advanced training and touring 


ply wo 


biplane described below and rudder 
Laxpina GeAn.—Cantilover split type of chrome-molyhdenut 
slit type of chrom 
THE BA- tube. Leaf-apring tuil-skid 
Tyrr.—Single-seat experimental advanced training and touring Power PraNT.—One 28 h.p. Scott Flying Squirrel four-cyh 
biplan nir-cooled two-stroke engine. Fuel tank (6 Imp. gallons) in fusel 
Wrxos,—Single-bay rigidly-bracod staggered biplane. Dihedral 2 behind engino b ' ' 
upper nnd 4° lower. Centre-section carried above fuselage on N ACCOMMODATION.--Open cockpit aft of upper wing eentre-sect! 
struts in front of cockpit. Single L-type interplane strut on either Ditevsios,—Span 5 m. (10 ft. 5 in), Length 4.6 m. (13 ft.) W 
side of fuselage with sloping 1 strut from upper attachment. of DAR TE ad ee An g 
interplane strut to bottom of fuselage. Wing structure consists Ware M WES. oae iban. alke asde 
of two L-section plywood spars, pine and plywood ribs and plywood (579 Ibs) g 
and fabrie covering. Slotted ailerons on lower wings have their Onat M ; 03-01 i 
[4 HFORMAN( Axim eec j ji km.h (03-99 nq 
leading-edges covered with plywood nnd the rem ANON = posd 1804100. km 


er with fabric The BA-4 Single-seat Light Biplane, 


Landing speed 70 km.h. (43.5 m p.h.) 


BHT. 
SKANDINAVISKA AERO A.B. (SCANDINAVIAN AIRWAYS, LTD.) 


a number of regular domestic air rout 


letails of whieh will be FUSELAGE 


Heap OFFICE MÄSTER SAMUELSGATAN 18, STOCKHOLM found in Section B. TR Wooden monocoque structure with i stressed. plyw 
Worxs NORRTÄLJE : "Twin-engined aircraft are proposed to be used for these lines, Tan Unir—Cuntilover mor » with aerodynamically 
Chairman K. R. Bókman (Managing Director of Rederi which will be opened as soon as the aircraft required cat bb mass-balanced rudder and trimming: tabs, adjust 

A.B. Svenska Lloyd) obtained and Government permission is granted. ras in nir, on both. Tailplane and elevator are halfway up th 
Managing Director: Ake Forsmark In December, 1944, the Company completed the construetic aua dhe rudder theréfor is divided: "Dii f'eletatér nne 
Chief Designer and Chief Test Pilot: Erik Bratt of its new single-senter BHT-1 Beauty, designed by E. Bratt. rudder consist of plywood-tubes, at the same time enoun 
This Company has been formed to take over the taxi-flying K, E. Hilfing and B. Törnblom P y ass: NE N 

business formerly operated under the name of A. B. Bjórk NDING Gean— Retractable type with springing and ole pn 

vallsflyg. During the war the company has been mainly oceupied icels raised backwards, at the same time turned 90 deg 


of the win 


with target-towing and other semi-inilitary duties. THE BHT-1 BEAUTY. retracted completely into centre-seeti 


gh-speed Fight ar "m operating gear. Metal fairings follow Wheel b 
In November, 1944, the control of the Company was taken i neno Lee oos ghter-Training, Target towing and Palasa tail heel n 
over by several shipowners in Gothenburg, n considerable enlarge Wisas.—Low-wing cantilovor monoplan Jünerir wine in thee Power PrawT.-One 60 h.p. Walter Mikron 4. four-cylinder inl 
ment of the Company's funds at the same timo being announced sections. Wooden two-spar structure with plywood cove ing. inverted air-cooled engine on n duralumin and steel-tube mounting 
The Company has applied for Government franchise to operate Slotted flaps and ailerons The 90 hp ws-Minor or the 105 h.p. Hirth HM 504A 
can also he installed with only slight alterations. Woe 


crow, but provision mado for controllable-pitch airser 
tank in fuselage. Fuel tanks in fuselage (38 litres) and wings 
(two of 25 litres euch), Special reserve fuel tank (127 litres) ca 
be installed behind the pilot in luggage compartment 
capacity 215 htres, sufficient for 3,000 km. (1,860 mil 

AccoMMODATION,— Enclosed cabin Astralon" over cent 
opening to starboard. Adjustable seat designed for 
parachute. Adjustable ruddor-pedals. Cabin-roof jettisons 
Turn-over post behind pil ent 

DiwENSIONS.— Span 6,82 m 80 m. (19 
Height 1.00 m. (6 ft. 3 in), Wing 15.3 sq. ft 

Wr ITS AND LOapINe Weg 528 Ib W 

adel (aerobatic factor i] Maxir weur 

lowded (for. long » Wing load 
(nerobatie factor Power load 
6.10. kg./hp. (13:42. Ibs./h p.) 

PrnronwANCE (00 h.p. Walter Mikron 4 engine).— Maxim i 
250 km.h. (155 m.p.h.), Cruising speed 210 km.h. (130 
Landing speed with flaps down 75 km.h, (465 mph) wi 


flaps 95 km.h, (59 m.p.h.). Tnitial rate of climb 312 
ft/min.) with 105 hp. Hirth HM. 5044-2 ongi 
(1,770 ft./min.), Maximum permissable diving speed (wi 
ihle pitch. airserew) 580 km.h. (335 m.p.h.), Servi 
? 4,600 ft.), Take-off run 100 m. (98.4 yds.), Lan 
88 yds.), Range with standard 


oviling 
z run 80-00 
wl capacity 1,700 ki 


miles), Range with special reserve fuel 3,000 km. (1,860 
THE BHT-2. 
Tho BHT-2 is a two-seat development of the BHT-1. A 
and wider fuselage accommodates the pilot and passer 
The BHT-1 Beauty Single-seat Light Monoplane. side-by-side staggered seats and the wings are of great 
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Cirrus 
similar 


standard power-plant will be a 90 h.p 
details the BHT-1 and 2 are 
and construction 


and ama. The 
M Except 
arrangement 


for these 


veral 


SAAB. 
SVENSKA AEROPLAN A.B. (SAAB). 


LINKÖPING 
AND TROLLHÄTTAN 


Heap Orricr 

Works: LINKÖPING 

Managing Director : R. Wahrgren 

Deputy Managing Director: S. Otterbeck 

Technical Manager: E. Nordquist 

Works Manager (Linkóping) : H. Bertler. 

Works Manager (Trollhátton): E. Rydberg 

Chief Design Engineer: B. Bjurstrómer 

This Company which was formed in 1937, has omerged from 
a concern with the same name which originally included in its 
organization the Svenska Flygmotor A.B. (now an independent 
firm), the Svenska Aeroplan A.B. at Trollhättan and the Aero- 


plane Division of the A.B. Svenska Jürnvügsverkstaderna at 
Linkóping 
This Trollhattan factory has built the Junkers Ju S6 twin 


engined bomber under licence as well as air-cooled acro-engines 
and Hamilton-Standard variable-pitch airscrews. The Linkoping 
factory has produced both the NA-16 trainer and the Douglas 
(Northrop) 8A-1 single-engined light bomber under licence 
Since 1940 the Company share capital has been in 
creased to Kr. 21,000,000, engaged in the production of all-metal 
military aircraft of its own design. The first of these wasthe 
ty single-engined SAAB-1 Dive-Bomber (Air Force 
designation B17) or Reconnaissance (Air Force designation 
$17) monoplane, and this has been followed by the SAAB-18 
twin-engined Light-Bomber (Air Force designation B18) or 
Long-Range Reconnaissance (Air Force designation 818) mono 
plane, and the SAAB-21A (J21A) single-seat Fighter monoplane. 


whose 


-seat 


THE SAAB-21A. 


Royal Swedish Air Force designation : J 21 A. 


TyPE.—Single-seat Fighter: 


Wises —Mid-wing cantilever monoplane, Allametal | flush-riveted 
ed.skin construction. Surfaces covered with a smooth 
putty layer to reduce drag. Trimming-tab in right aileron 
FesELAGE. Central nacelle enclosing cockpit nnd engine and two 
tail.booms terminating in vertical fins. Flush-riveted sll-metal 
tructior Similar surface finish as on win 
Tai Uwir.—Tailplane mounted between extremities of tail boom 
All-rmetal structure with flush-riveted metul-covered fixed surfaces 
snd fabric-covered movable surfaces, — Trimming-tnbs in olevator 


] rig’ udder. 
LANDING GEAR Retractable tricyele type All wheels raised back- 
wards, the nose wheel into the central nacelle and the main wheels 
nto the tail booms. Apertures closed by hinged panols when 


els retracted 

Power PrANT.—One SFA (Svenska Flygmotor A.B.) liconce-built DB 
005B twelve-cylinder inverted Vee liquid-cooled engine in rear end 

ntral nacelle and driving a threc-blnde VDM constant-spood 

full-feathering propeller, Coolant radiators located in 

between the central nacelle and tail booms with the cooling 


air entering through ducts in the leading-edge of the wing 
ACCOMMODATI Pilot's cockpit in central nacelle nbove leading-edge 
wing with unol ructed forward and sido views. The sides of 


e cockpit canopy are bulged to improve downward and backward 
wat mounted on a powder-driven catapult to be 
w dise after release of canopy for emer 


20 m/m nnd two 13 m/m. machine-guns 


One 
f the 
Span 11.6 m. (38 ft 


entral nacolle 
lin.) 


Length 10.45 im. (34 ft. 3 in.) 
107 m. (13 ft.), Wing aren 


peller blude ve 

(232.0 sq. ft.) 

Wr AND LOAD Weight empty 3,260 kg. (7,150 ll. 
aded 4,150 kg. (9,130 Ibs.), Wing loading 190 kg./sq. m 
1. ft 

PERFORMANCH 


), Weight 
(39 Ibi. 


Maximum speed about 650 kmh. (403.6 m.p.h.) 


THE SAAB-18. 

Royal Swedish Air Force designations : B 18 and S 18. 

Type —Twin-engined Light Horizontal and Dive-Bomber (B18) or 
grange Reconnaissance (818) monoplane. 

W Mid-wing cantilever monoplane. Wings have constant 
r from fuselage to tips with all of taper on trailing-edge, All 
al ture, contre-section with three, outer sections with two 

ara, Entire trailing-odge hinged, inner portions acting ns camber 
ng flaps ond outer sections as ailerons, Slotted type dive 

brakes hinged under wings outboard of engine nacelle». These 
brakes lie flush with the under surfaco of the wings when retracted 
x. —0 n all-metal monocoque structure stopped up 

th th lge of the wings to provide n ventral rear 


SAAB-18H). —Maximum speed about 550 km.h. (342 


Verrormance.—Muximum speed 260 km.h. (161 m.p. h.), Cruising 
speed 228 km.h. (141.5 m.p.h.), Landing speed 80 km.h. (534 
mph). Initial rate of climb 288 m./min. (90 min.), Service 
eiling 0.500 m. (21.320 ft.) 


DiMENSIONS.— Span 7.02 m. (26 ft.), Length 5.8 m. (19 ft). H 
1.75 m. (5 ft. 9 in.), Wing aren 8.71 sq. m. (9. pfi 

Waionrs,—Woight, empty 315 kg. (693 1b5.), Weight loaded 000 kg 
1,320 Thy 


The SAAB-17B Three-seat Reconnaissance Seaplane (Swedish-built Pegasus engine). 


Tait, Usir.—Contilever monoplane type with twin fins and. rudder 
Tuilplone has 80 dihedral and. vertical M the 

AI metal structure with metal-eovered fixed surfaces 

and ruddora Movable surfaces havo 


urfaces extremities 

nre tood-in. 

and fabric-covered elevator 
trimming-tabs 

LaspiNG GEAR.— Hetractable type 
legs retract backwards into tail of engine 
tail-wheel, 

Power PLANT.— Two 1,050-1,200 hp. Swedish-built Pratt & Whitney 
K-1830-81C3G. fourteen-cylinder. radial air-cooled engines driving 
Hamilton-SFA controllable-piteh full-feathering nirserows (SAAB 
18A) or two Swedivh-built Daimler-Benz DB-005B twelve-cylinder 


shock-wbsorber 
Retractable 


Sing 


inverted-voe liquid-cooled engines driving V DM-SFA full-featherin, 
wirscrowa (SAAB-I8H) 

AccouwoDATION.—Homb-nimer's. position in glazed nose of the 
fuselage. Pilot and radio-operator/reur-gunner in tandem under 
n continuous transparent canopy offset to the port side of the 
centre-line. Armament consists of one fixed forward-firing gun 
in the starboard sido of the fuselage and upper and lower flexible 

1 positions at the after end of the crew accommodation, — Internal 

Bomb stowage in fuselugo und beneath win 

Dimesstons.—Span 17 m. (55 ft. O in.), Length 13,23 m. (43 ft. 5 in.) 
Height 4,30 m. (14 ft. Jin), Wing aren 43,8 sq. m. (471,3 sq. ft 

WrtGHTS. AND LOADIN Weight empty 0,100 (13,420. lbs.) 
Woight loaded 8,800 kg. (19,300 Ibs.), Wing londing 200 ky, /aq. m 
(AL Tbs /sq. ft.) 


The SAAB-18A Three-seat Light Bomber (two Swedish-built Pratt & Whitney engines 


THE SAAB-17. 
Royal Swedish Air Force designation: B 17 or S 17. 
Tyre 
plane 
Wisas.—Cantilover mid-wing monoplane 
With tapering outer sections. All-motal two-spar structure with 
flush-riveted smooth metal skin Centre-section 
through the fuselage ono in front and one behind the pilot 
trailing-edge flaps, Frise-type with trimming-tabs 


Two-xeat Dive-Bomber (B17) or Reconnaissance (817) mono 


Rectangular centre-section 


spars pa 
Split 
aileron 


Fusecace.—Oval section metal monocoque with flush-riveted smooth 
metal skin 

L'art UNrr.—Cantilever monoplane type. Fin built integral with the 
fusel Metal structure with metal-covered fixed surfaces and 
fabric-covered control swfaces, Tronming-tabs in. right elevat 
and rudder 

LaspiNG Gram.—hRetractable type, Wheels ure raised backwards 


and when in raised var unit is completely 
enclosed. forward of the wheel by a fairing attached to the landing 
leg and aft of the wheel by a fixed fairing under the 
trailing-edge of the centre-section. Oleo shock-absorbers. Low 


wheels and brakes, Retractable 


position each landing 


pressu ski landing-gear may bo 
fitted. Twil-wheol or tailskid ix also retractable. Retractable 
landing-gear may bo replaced by a twin-float installation 
Power Prasr.—One 1,050-1,200 h.p. Swedish-huilt Pratt & Whitney 
R-1830-81C3G fourteen-oylinder redial wir-cooled engine driving 
^ Hamilton-SFA | controllable-piteh nirserew (SAAB-17A), or 
800-1,000 hyp. Swedish-built Bristol Pegasus 24 nine-cylinder 
radial air-cooled engine driving a Hamilton-SFA sable 


pitch airserew (SAAB-17B) or 1,000 h.p. Piaggio P. NI bia RC40 


fourteen-cylinder radial air-cooled engine driving a Piaggio P.1001 
eontrollahlo-piteh nirscrows (SAAB:17C),— NAC A-type cowhng 
with trailing-odgo gill: 

AccoMMODATION.—Ürow accommodation under continuous canopy 


with hinged and sliding sections over seats and gun positions. 


Vrae, —Bomb-load carried in internal bomb-bay, under f 


wnd undor wings, Heavy bombs carried under fuselage on 
racks which awing down to enable them to he dropped clear of the 
wrscrow in a dive, No dive-brakes fitted but landing gear may 
bo lowered in a dive to increase drag, the wheel | ling-gear fair 
ngs being specially designed for this purpose. Ski lwnding gear 


has dive-brake plates attached to the leg 


Dimensions, Wetonrs AND. PEnFOnMANCE,—No data available 


THE SAAB-91, 

Phe SAAB-01 is a three-seat light civil monoplane, the proto 
typo of which was duo to fly in 1945. It is a low-wing cantilever 
monoplane of all-metal mainly aluminium-alloy 
although steel plate will be used to cover the underside of the 
to ensure the maximum safety for the occupants in 


construction 


fuselage 
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the event of a bi Fhe lndinggear is of the retract 
able tricycle ty] 

Originally designed ns a two-seater, the prototype is being 
completed as a three-seater with the third seat behind the 
starboard front seat, making it possible to convert the two pass 


aireraft r 


ly landing 


er seats into a bed so that the ny be used as an 


ambulance 


The prototype is being fitted with a 130 h.p. D.H, Gipsy-Major 


engine. It will have n basic designed weight of 550-575 kg 
(1,210-1,270 lbs.) and a loaded weight of 900 kg. (1,080 Ibs.) 
The estimated cruising. speed will bo 200 km.h. (125 mph 


and the range will be 1,000 km. (625 miles 


THE SAAB FORTRESS CONVERSION, 


In 1944 the Svenska Aeroplan A.B, converted five Boeing B-17 
Fortress bombers into 14-passenger transports for A.B. Aero 
transport (Swedish Air Lines), These aircraft had been foreed 
to land in Sweden while engaged on operations against Germany 
and they allocated to Swedish Air Lines by the Swedish 
Government under a loan arrangement with the U.S. Government, 


The conversion A.B.A. engine 


lengthening of thc of the fuselage by some 
complete re-fitting of the rear 


wore 


involved a 
3 ft. and the 
elage with comfortable accom 


planned by 


modation for fourteen passengors with windows for each seat 
entrance door aft, toilet, ete. The whole of the interior of the 
fuselage has been sound-proofed and heated The bomb-bay 
has been converted into a freight compartment, the former 


bomb-hoist gear being used as a freight hoist 


A close-up of the converted Fortress showing the lengthened 


The converted Fortresses have been used by 
to Great Britain, and by S.T.L.A 


A.B.A,. on its 


serviec on its experimental 


nose. 


York. Illustration 
given herewith 


trans-Atlantic service from Sweden to New 


of one of the converted Fortresses are 


THE FEDERAL FACTORY. 

FABRIQUE FÉDÉRALE D'AVIONS EMMEN (EIDG. FLUGZEUG- 
WERK EMMEN). 

Heap OFFICE AND Works 

Director: M. Buri 

This official Government establishment manufactures aircraft 
for the Swiss Army Air Corps. Its most recent original produc 
tion is the C, 3603 illustrated and described herewith. 


THE 0.3603. 


d Fighter, Short-rango 


EMMEN, LUCERNE, 


Trre.—Single-en; Reconnaissance and 


Bomber mone 


Wixcs.—Low-wing cantilever monoplane. Wing panels taper from 
roots to tips. All-metal structure with flush-riveted smooth 
stressod-skin, Split flaps between ailerons and fuselage 

FUsBLAG Rectangular section all-metal structure 


Tar. Uxrr.—Cantilever monoplane with twin fins and rudders. All 
metal framework with metal-covered tailplane and fins and fabric 
covered single-piece elevator and rudders 

LANDING Gran. —I table type. Each unit hinged in a shallow 
fairing under the wings, the shock-ubsorber legs being retracted 
backwards and turned through 90° so that the wheels lio flush with 
the underside of the wings while tho legs are enclosed in the fixed 
fairing beforementioned. Non-retractable tail-wheel 

Powen Praxt.—One 1,000 h.p. Hispano-Suiza 12Y twelve-cylinder 
Voe liquid-cooled en driving a three-blado Escher-Wyss 
constant-speed airserew with hollow shaft for a 20 m/m. cannon 
mounted in the Vee of the engine cylinders. 

AccommopaTioN.—Tandem cockpits under @ continuous transparent 

opy with a sliding section over the pilot and a tip-up sect 
over the rear gunner's cockpit 

ARMAMENT.—One 20 m/m. Oerlikon cannon firing through the nir 
screw shaft and. two machine-guns on a flexible mounting in the 
rear cockpit 

DrwENSIONS.—Span 13,74 m. (45 ft. 1} in.), Length 10.23 m. (30 ft 
9} in.), Height (tail down and over airscrow with ono blade vertical) 


4.07 m. (13 ft. 1 in.), Wing arca 28.7 sq. m. (309,9 sq. ft.) 
Weicurs AxD Loavines.—Weight empty 2,272 kg. (5,009 Ibs.), 
il load and standard equipme 1 Ibs.), Weight 


ied (Fighter) 3,450 kg. (7 
24.0 lbs. s4. ft.), 
TANCE o data avni 


m. 
V'ERFOR 


FARNER. 
FLUGZEUGBAU FARNER A.G. 


Heap OFFICE AND Wonks GRENCHEN (SOLEURE) 


This concern was originally engaged in aero-service, re-building, 
overhauling and repairs, &c. In 1934 it produced a small two- 
seat light biplane which was exhibited for the first time at the 
International Aero Show held at Geneva in that year 

In 1935 it produced, to the designs of M. Weber, a four-seat 
cabin monoplane known as the WF.21/C4. This model was 
illustrated and described in the 1936 edition of this Annual. 


DORNIER. 
DORNIER-WERKE A.G. 
Heap Orrick: Zünren 
Works, AERODROME AND SEAPLANE STATION 
Dornier-Werke A.G. 


ALTENRHEIN 


was a branch of the German Dornier 


PILATUS. 
PILATUS FLUGZEUGWERKE A.G. 
Hran Orrick AND Works: STANS, 
Managing Direc or; H. F, Alioth 
Chief Engineer : Dipl, Ing. H. Fierz. 
Pilatus Flugzeugwerke A.G. was formed in December, 1939, 
with a capital of two million Swiss francs and it began work in 
September, 1041. A founder's syndicate was formed in 1938 


An LUCERN 
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The €.3603 Two-seat General Purposes Military Monoplane (1,000 h.p. Hispano-Suiza 12Y engine). 


The latest production of the company is the WF.12, the pro 
totype of which was completed in 1943. This is a two-seat 
light cabin monoplane with the 90 h.p. Cirrus-Minor engine 
installed aft of the cabin and driving the tractor airscrew through 
shafts over the top of the cabin. A non-retracting tricycle 
landing-gear is provided. The cabin seats two side-by-side with 
dual controls 

The structure comprises a steel-tube fuselage with metal and 


company, and was originally formed at the time when the 
building of military aircraft was forbidden in Germany by the 
Treaty of Versailles, A large number of Dornier aeroplanes of 


under the leadership of M. E. Bührle, the Swiss industrialist and 
owner of the Oerlikon Company, of which the Pilatus Company 
is now a subsidiary 

The Chief Engineer of the Pilatus Flugzeugwerke was formerly 
with the firm known as Alfred Comte (Schweizerische Flugzeug- 
fabrik), which operated a flying school at Zürich (Dübendorf) 


fabric covering and a single-spar wooden wing with plywood 
and fabric covering. 


DixENSIONS.—Span 11 m, (36 ft.), Length 7.45 Heigl 
2.6 m. (8 ft. 6 in.), Wing area 16 sq. m. (1 
Wetcuts AND. Loapixos.— Weight empty 500 k Ww 


londed 800 kg. (1,760 Ibx.), Wing londing 
sq. m.), Power loading 8.9 kg./h.p. (19.58 Ibs./h p.) 

PERFORMANCE.—Maximum speed 173 km.h. (108.6 n 
speed with flaps 75 km.h. (36.7 m.p-h.) 


various built. for 
export by the Swiss company 


types. were experimental. purp 


It also built the 


J 
mann training biplane under licence for the Swiss Government 


Bücker 


for several y 
design in ts workshops. When this Company abar 
aircraft manufacture in 1936, Dipl. Ing, Fierz became € 
the Technical Services of Swissair, 

The first product of the company is the Pelican light t 
port monoplane, 


ars and also built a number of aircraft of origin 


THE PILATUS SB.2 PELICAN, 
Ty PH Five-seat cabin monoplano. 
Wixes,—High-wing braced monoplane. 
attached to roots built integrally with the fuselage roof and braced 
to the bottom of the fuselage by single struts. All-wood single- 
spar structure. Auto slots along entire loading-edges of wings. 
Trailing-edge flaps between ailerons and fuselage. 
Fuski vce. —AlLmetal monocoque structure 
Tare Usrr.— Cantilever monoplane type with twin fins and rudders. 
Laxpixe GEAR.—Fixed tricycle-type, Main shock-absorber struta 


Forwardly-swept 


wings 


TURKEY, THE UNITED STATES OF AMERICA 


cantilevered from tho apices of two rigid pyramids, each of which 
consists of a vertical strut attached at its upper ond to the wing 
spar and a down-sloping Veo, the inner onda of which are attached 
to the lower sides of tho fuselage. Cantilever nose wheel strut. 
Steerable nose wheel interconnected with the rudder control 
Power Prawr.—One 450 hp. Pratt & Whitney Waap-Junior nine- 
cylinder radial air-cooled: engine tanks in wings 
ACCOMMODATION closed — aecommoedatic for ow of two and 
three passengers. Pilota compartment. forward of leading-edge 


of wings. Passenger cabin beneath wings, Baggage compartment 
aft of cabin, Partition between cabin nnd baggage room may be 
removed to provide space for bulky freight, which ean bo loaded 
through à hatch in the floor. 

Dimenstons.-Span 15.5 m. (51 ft.), Wing aren 20 aq. m. (313 sq. ft.) 
Wrronrs.— Weight empty 1,600 kg. (3,528 Ibs.), Weight loaded 2,400 
kg. (5,200 Ibs.) 
PERFORMANCE —Maxir 

speed 70 km.h. (43.6 m.p.h.), Service 


0 kmh 
coiling 6,100 m 


(156 mph), Stalling 
(20,000 Tt.) 


NURI DEMIRAG. 


NURI DEMIRAG TAYYARE FABRIKASI 
(Nuri Demirag Aircraft Works). 

Heap Orrice:  BrsrkTAS (Is 

Works BESIKTAS AND YE 
(ISTANBUL). 

AERODROME : YESILKÖY (ISTANRUL) 

This factory was established in 1937 
by Nuri Demirag, The Nu.D.36 type two- 
seat training biplane and a Nu.D.38 type, 
six-seat passenger prototype monoplane 


described and illustrated in previous 
editions, have been built from original 
designs. 


The Nu.D.36 type biplane has been 
produced in quantities. In addition, 
gliders of different types have been 
constructed under licence, 


THE Nu.D.36. 
Typr.—Two-sent. training biplane. 
Wixos.—Unequal-span single-bay staggered 

biplane. Centre-section attached to fuse- 
lage by splayed-out "N'-struts. One 
“N".typo interplane strut on either side 


The Nu.D.36 Two-seat Training Biplane (150 h.p. Walter Gemma engine). 


air-cooled engine on steel-tube mounting. Small fuel tank in 
centre-section with direct gravity feed. Largo fuel tank in fuselage 
behind fireproof bulkhead feeding the «mall tank by hand pump 
AccowwopATION.— Tandem open cockpits with dual controls 
DiwENSIONS.—Span 9,74 m. (31 ft. 11 in.), Height 2.44 m. (8 ft.), 
Length 7.30 m. (24 ft.), Wing area 21.8 sq. m 4.5 aq. ft.) 
GuTSs.—Weight empty 650 kg. (1,430 Ibs.), Petrol and oil 160 kg 
(362 Ibs.), Maximum loaded weight 1,000 kg. (2,200 Ibs.). 
PERFORMANCE.—Maximum speed with maximum load 182 km.h. (113 
m.p.h.), Landing speed 85 km.h. (52.7 m.p.h.), Climb to 500 m. 
(1,640 ft.) 2 mins., Climb to 1,000 m. (3 mins., Climb 
to 1,500 m. (4,920 ft.) 10 mins., Servic iling 3,350 m. (11,000 
ft.), Range 500 km. (310.5 miles) or 3.5 hours 
of fuselage. Interplane bracing-wires in plane of rear spar of 
upper wing and front spar of lower wing. Duplicated flying-wires 
and single landing-wires. Wood structure with fabric covering 
Ailerons on upper wings only. 
FusELAGE.— Rectangular structure of riveted steel tubes, covered with 


w 


fabric. 
Tar, UNrr.—Normal monoplane type with steel-tube frames and 
fabric covering 


LaNpING GEAm.—Divided type. Comprises two long-stroke shock- 
absorber struts, the upper ends of which aro attached to the upper 
fuselage longerons with the lower onds hinged to the underside of 
tho fuselage by stecl.tube Vees. Wheel-brakes 

Power PLaNt—Ono 150 h.p. Walter Gemma I nine-cylinder radial 


THE UNITED STATES OF AMERICA 


AERONAUTICAL PRODUCTS. 
AERONAUTICAL PRODUCTS, INC. 


HEAD Orrick IsI00, Ryans Roan, Dernorr 12, Mion 

Works: Drrnorr, Mien. anp WasmiscTos Court House, 
Onto. 

President : Charles C. Layman 

Vice-President m Charge of Sales: Edward C. Jonke. 

Chief Engmeer Frank Dobson 

‘Treasurer Myron Luymun, 

Meronanitieal Products, Inc s formed in. 1935 in. Detroit 


nid manufactures precision. aireraft 


Tn 1942, Mr. Alfred Jackson, the Pre 


parts: 
ident of the Compan 


became mterested (ii the possibilities of a helicopter designed 
and built to be sold in the $3,000 field, On April 17, 1944, the 
Company s. first helicopter, designated the NX-1270, made its 


first successful flight 
Within the short span of six months, this helicopter made a 
number of demonstration. flights im. Detroit, including a daily 


ht during the Iday Arm Air Show In Boston, it made 
the first commercial helicopter delivery for William Filene's 
Sons Company, flying package freight from the firm's warehouse 
to a suburban store 12 miles away 

In October, 1944, the NX-1270 was removed from active 


service and anew and improved two-seat dual-control model was 
flight tested. This model, designated the A-3 or NX-1272, was, 


it the time of writing, undergoing tests in order to receive a 


AERONCA. 
THE AERONCA AIRCRAFT CORPORATION. 


Heap Orre asp Wonks: MIDDLETOWN MUNICIPAL 
Ainrowr, MIDDLETOWN, ONIO 

President ; Carl L Friedlander 

Executive Vice-President : John W. Friedlander 


Vice-President : Elmer L. Sutherland 
Vice-President and Director of Purchases ; I 
Sales Manager and Executive Assistant: R. L. 
Chief Engineer: W. D. Hall 

lreasurer : Albert Helmers. 

Secretary : G. L. Hoffman 

This Company was incorporated as the Aeronautical Corpora- 
tion of America in November, 1928, and was the first American 
company to build and market a truly light aeroplane. The 
nume was changed to its present title in 104] 

The contracts for the production of the L-3 light liaison- 
observation monoplane and the PT-19 PT.23 primary 
trainers built under Fairchild licence ed in 1944, and a 
mtract for the manufacture of the C-J4 Norseman under 
orduyn licenco was cancelled before production was started, 
For post-war production the Aeronca company is developing 


H. Wideman, 
Davison. 


and 
con 


threo civil aircraft—the Champion, a 65 h.p. two-seat tandem 
trainer. developed from the Defender; the Chief, a 65 h.p. de 
Luxe two-seat side-by-side cabin monoplane; and tho Arrow, 
100 hp. two-seat low-wing cabin monoplane with retractable 


inding-geur 

The Aeronca Aircraft Corpn. has signed a contract with the 
Engineering and Research Corpn. granting it the right to build 
on à royalty basis aircraft embodying the *'two-control" system 
orgnnated by Erco and used by the latter concern in the Ereoupe 
monoplane 


CAA certificate, A third model of *tear-drop" design and with 
a verticully-mounted engine, was also nearing completion. 

The company's post war plans call for continued production 
of precision aircraft and other precision parts, with the organ 
ization of a subsidiary company to manufacture and distribute 
helicopters. 


THE AERONAUTICAL PRODUCTS MODEL A-3 HELICOPTER. 


Phe Model A-3 is a single-rotor helicopter with a vertical, 
monnted torque-compensating variable-pitch rotor at the rear 
end of the fuselage and the power-unit mounted in the nose 
instead of being buried amidships as in most designs, ‘Che 
forward mounting of the engine allows the passengers to be 
accommodated near the C.G., makes possible a simple and easily- 
serviced engine installation and simplifies engine cooling. 

‘The power-plant is a Franklin GAC-298 six-cylinder opposed 
air-cooled engine mounted horizontally and with a fan above it 
directing air down around the cylinders, Drive fr the engine 
is by belts to a horizontal shaft and then through a bevel gear 
drive to the main rotor shaft, which rotates at about 250 r.p.m 

The mnin rotor is 30 ft. (9.15 m.) in diameter and has three 
blades which are mounted so that they muy flap freely in both 
vertical and horizontal planes, ‘The position of the blades is 
determined by the balance between lft, centrifugal force and 
engine torque 


THE AERONCA GRASSHOPPER. 
U.S. Army Air Forces designation: L-3. 

The description below, applies to the L-3, L-3A, L-3B and L-30, 
all of which are generally similar, differing mainly in details of 
equipment, 

Pyve.—Two-seat Light Linison and Observation monoplane 

Win High-wing rigidly braced monoplane, NACA 4412 wing 
section. Wings in two sections attached to top longerons of 
fuselago and braced to lower longorons by Veo struts, Structure 


Movement of the normal control column varies the incidence 
of the blades during each revolution, the incidence being con 
trolled by n system of linkages which balance completely all 
loads in the control system. When the column is moved forward 
the blades on the right side are turned to a lar; anglo of inci 
dence while those of the left side are given a lesser angle. The 
blades rise as they travel towards the rear on the right side, 
reaching their highest point directly aft, and fall on the left side 
to their lowest point directly forward ; the effect being to tip 
tho rotor forward, or in whatever direction the control column 
is moved. 

A secondary lever varies the angle of all three blades in unison 
to control lift. This lever is interconnected with the throttle 
to keep the engine r.p.m, approximately constant as the lift 
is changed. 

Directional control is by means of the vertically-disposed 
variable-pitch propeller or rotor at the tail, which rotates at 
about 1,200 rp.m. The pitch is controlled by foot pedals. 
In forward or hovering flight the pitch of the tail rotor is adjusted 
to counteract exactly the torque required to turn the main 
rotor. Movement to right or left is by depressing the appro 
priate pedal 

In case of engine failure an automatic free-wheeling mech 
anism permits auto-rotation 


consists of two solid spruce spars, aluminium-alloy ribs, steel 
tubo compression struts and sin wiro drag bracing, the whole 


being covered with fabrie. Ailorons have metal frames with 
fabric covering 

FusELAGE.—Welded stoeltube structure covered with fabric over 
spruce fairing stringers 

Tan. Usir.—Braced monoplane type, Welded steeltube frame 
work covered with fabric, Fin built integral with fuselage. 
Trimming tab in starboard elevator adjustable from cockpit 


Lavine Gear.—Divided type, — Faired-in side Vees hinged to lower 


The Aeronca L-3H Light Liaison and Observation Monoplane (65 h.p. Lycoming O-145-B1 engine). 
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The Aeronca Super-Chief (Model 65LB) Two-seat Light 


fuselago longerons and half-axlos hinged to V 
fuselage. Oleo-spring shock-absorber struts in 
Vees. Full swivelling tail-whoel, Mechanical 

Power PrawT.—One 65 
horizontally-opposed 


caba beneath 
corporated in sido 
whoel-brakes 


O-170-3. four-cylinder 
dotachable welded 


l.p. Continental 


air-cooled engine 


steol-tube mounting Fuel tanks (12 U.S. gallons) in roof of 
cabin and conforming to curvature of wings 
AccoMMODATION.—Enelosod cabin seating two in tandem. Dual 


controls provided but L-3 usually flown from front seat. Observer's 
seat may faco forward or aft and when in latter position n folding 
table may be brought into uso for maps ete, Radio equipment 

DIMENSION pan 36 ft. (10.07 m.), Length 21 ft. 10 in. (6.07 m.), 
Height 9 ft. 1 in, (2.74 m.), Wing aroa (including ailerons) 109 sq 
ft. (15.6 sq. m.) 

WriGuTS AND Loapinas.—Woight empty 835 Ibs. (379 kg.), Weight 
loaded 1,260 Ibs, (572 kg.), Wing loading 7.45 lbs./sq. ft. (30.1 kg. 
sq. m.), Power loading 19.39 lbs./h.p. (8.8 kg./h.p.). 


PrxronNANCE.-- Maximum spe n p.h. (139 km.h.), Cruising s 
79 mph. (120.4 km.h.), Stalling speed 40 mpb. (73.0. km.h.) 
Initial rate of climb 404 ft/min, (123 m./min.), Service ceding 10,000 
ft. (3,050 m.), Normal rango 218 miles (350 km.) 


The U.S. Army also acquired secondhand a number of Aeronca 
two-seat cabin monoplanes of various models for pre-glider 


training purpos These were given designations in the L-3 
Series as follow ;— 


ALLIED. 

ALLIED AVIATION CORPORATION. 

HEAD OFFICE AND Works: COCKEYSVILLE, MARYLAND. 

President : Richard E. Breed, 3rd. 

Executive Vice-President Charles 

Superintendent: Judson C. Richardson, 

Chief Engineer: Linn L, Collins. 

Comptroller: Elwood C. Hewitt. 

The Allied Aviation Corporation was organized in January, 
1941, to produce moulded plywood aircraft structures. The 
Company has manufactured aircraft components, such as 
wings, fuselages, fins, flaps, tail-surfaces, landing-gear doors 
and fairings for military aircraft. 

In 1943 the Company undertook the production of a twelve- 
seat troop transport amphibious glider under contract from 
the U.S, Navy Department. Only one glider, the LRA-1, 
was built before the Navy cancelled its glider programme. 

Since then the Company has developed and built a three-seut 
twin-engined light amphibian flying-boat which, in prototype 
form, has given very satisfactory results. The manufacturing 
rights for this aircraft have been acquired by Commonwealth 
Aircraft, Inc. of Kansas City, Mo. 


THE ALLIED TRIMMER. 


MacGatyoy 


Tyre.—Threo-seat Light Amphibian flying-bout 
Wixos.—High-wing cantilever monoplane. Rectangular centro-section, 
incorporating the two engine nacelles, all engine instruments, 


throttles, switches, battery, flaps and flap-controls, are attached to 
4 steel tube cabane in the hull and can be completely removed by 
the loosoning of four fittings and the disconnection of aileron 
controls and fuel Imer. Tapering outer wings havo built-in leading 
edge slots and carry ailerons and wing-tip fonts, Struct tirely 
of plastic bonded plywood 

Hurt. —Two-step structura of plastic bonded. plywood 


Tau, Ustr.—Braced monoplane type. Fin built integrally with hull 
with tailplane mounted above hull and braced by single struts 
Plastie bonded. plywood construction 


AVION 


AVION, INC. 

Heap OFFICE AND Works 
President: Richard W. Millar. 

Vice-Presidents: Don I. Carroll and Richard W. Palmer. 
Secretary and Treasurer: Morgan W. Lowery. 


Los ANGELES, CALIFORNIA. 


BEECHCRAFT. 
BEECH AIRCRAFT CORPORATION. 


Hgap Orrick AND Works: East CENTRAL AVEN 
WicurTA, Kansas, 
Established: April, 1932. 


President : Walter H, Beech. 
Vice-President: R. K, Beech. 
Vice-President and General Manager : J. P. Gaty. 


Monoplane (65 h.p. Lycoming engine). 


L-3D 
L-3E 


Model 4 
Model ( 


PAF Defender 
AC Defender 


Franklin 4AC-170-H2 engine 
Continental AUS-8 engine. 


L-3F Model UCA Super-Chief. Continental AUS-8 engine 
L-3G Model G5LB Super-Chief. Lycoming O-L45- BI engine. 
L-3H Model 65TL. Defender. Lycoming O-145-B1 engine, 
L-3J Model 65TC Defender, ontinental A65-7 engine. 


Theso are all standard 
service modifications, 


dunl control civil models without 


THE AERONCA SUPER-CHIEF MODELS 65CA AND 65LB. 
T Two-seat light monoplane, 


Winos.—High-wing rigidly-braced monoplane. Wings, of Clark "Y" 
section, in two sections, attached to tho top longerons of tho 
fuselage and braced to the bottom fuselage longerons by duralumin. 
tubo Voo struts, Structure consists of two solid spruce spars, 
spruce truss typo ribs, ateol compression mombers and singlo wiro 
drag-bracing, the whole being covered with fabric. The ailerons 
of duralumin with fabric covering. 


Fusetage.—Woldod steeltube structure, with four nearly-parallel 
longerons forward and throo from the back of seat alt to the 
tnil-post, The two top longerons act as the anchorago for tho 
wings forward and forms the apex of the triangulur-sectioned 
fuselage aft. The two upper longorons which form the top of the 
forward section in the region of the cockpit terminato aft of tho 
cockpit. 


Tar Uxir.—Normal monoplane type. Welded 
ered with fabric. ‘The fin 13 built integral 
Tho loft elevator has trimiming-tab adjustable 


ateel-tube 
with th 
from co 


pit 
Lanpino Gran—Divided type. Co € treamlinn 
Voea incorporating oleo shock-absorber strut 
hinged to cont line of fuselage Airwheels and 
aro standard, but mechanical brakes and full 
steerable tail-wheol are available as special equipment 
Power PLANT. 
horizontally-oppos 
Main 
m 
iab equipment 


f two 


and two 


One 66 


1 


h.p. Lycoming or Continental four-cylit 
engine on welded steelt 

holds 17 t gallons and an auxiliar 
w installed aft of baggage compartment 


air-cooled 


tank 
14) may 


mounting 
tank (8 US 


AcvoMMODATION.Closcd cockpit under tho win wating two 
aile-by-aide. Doors on both sides. Luggm Dinpariment 
behind seat 

Direxsions,—Span 36 ft. (10.9 m.), Length 21 ft. (6.3 m.), Height 


0 ft, 7 im (15.7 aq. m.) 


(340 kg.), Pilot 


in), Wing ar 
Loapincs.—We 


» 169 sq. ft 


Wetcurs AND iht empty 750 Ibs 


170 Ibs. (77 kg), Passenger 170 Ibs. (77 kg.), Baggage 70 Ibs. 
kg-), Fuel and oil 110 Iba. (50 kg.), Disposable load 500 Iba. 
kg), Weight londed 1,260 tba, (507 kg.), Wing loading 7-4 Ibs 
ft. (30.1. kg-/q. 1), Power loading 19.23 Ibs./h.p. (8.37 kg-fhp 


Penrontance.—Maxiinum speed 109 m.p.h. (174-4 kmh.), Cruising 
spoed 100 m.p.h. (160 km.h,), Landing speed 38 m.p.h. (01 km 
Initial rate of climb 600 ft/min. (183 m/min), Service ceiling 
15,000 ft. (4,575 m.), Cruising range 400-600 miles (640-800 kin.) 


THE AERONCA DEFENDER. 


Tyre.—T'wo-seat light Training monoplane. 

Wisgs.—Same as for Super-Chief except that the wing section i3 
NACA 4412 and ribs are of olurmimura-alloy. 
sELAGE.—Normal welded steel-tubo — four-longeron structure 
covered with fabric over spruce fairing stringers 


Same as for Super-Chief 

oming, Continental or Franklin four 
air-cooled engine on dotachable 
weldod stecl-tubo mounting. Main fuel tank (12 U.S. gallons) il 
roof of cabin ond conforming to curvature of wings. Sial 
auxiliary tank (1 U.S. gallon) in front of instrument panel 


Tau Uxrr AND LANDING GEAR 
Powkn PLANT.—One 65 b.p. L 


cylinder horizontally-opposed 


dual 


MMODATION taft 


controls, Large door on right side 
of rear seat. 


Enclosed cabin seating two in tandem with 
Luggage compartmen 


Acc 


10 in, (6.7 m), 


(10.67 m.) ropes 


Length 21 ft. 
z aron 109 aq. ft. 


DIMENSIONS. 
Height 9 ft 5 m.), Wi i i 

Wetours AND Loapincs.—Weight empty 750 lbs. (340 kg), P arn 
assengor 240 Ibs, (154 kg.), Baggage 40 Ibs. (18 kg, Nee) 
loaded 1,200 Ibs, (545 kg.), Wing loading 7.1 Iba.[aq. ft. (3 
sq. m.), Power loading 18.5 Ibs./h.p. (8.4 kg.[h.pJ) m 

52 isin 

Penvonmance.—Maximum speed 95 m.p.h. (152 ker. y, Cruising 
speed 87 m.p.h. (139 km.h,), Landing apeed 38 m.p.h. ( A calli 
Initial rate of climb 450 ft./min. (137 m.[min.), Servic 


000 ft. (3,660 m.), Cruising range 225 milos (300 km.). 


Span 35 
1 in. (2 


The Allied Trimmer Light Amphibian Flying-boat (two Continental C75 engines). 


LANDING Gran—Reetractable type. Olvo-xpeung wheels raised 
into faired recesses in sudes. of hull, Landing-gear detachable 
and when dismounted ausihary  drum-shaped. tanks may. be 


carried in wheel recesses to increase range. Leaf-spring tail-wheel 


on second step. 


Power PrawT Two 75 h.p. Continental C75 four-cylinder horiz 
ntally-opposed air-cooled engines in nacelles in tho leading-edge 
of the centre-section. Laminated wood airscrews with pitch 


wdjustable on the ground. — Airserew 
Normal fuel capacity 40 U.S. gallons 
drum tanks may 
genr not fitted 


diame 6 ft. 6 in. (2 ) 
Two 10 U.S. gallon auxiliary 
bo installed in whool amphibian- 


'ecesses Who 


Avion, Inc. was formed in 1942 to concentrate on research, 
engineering and the production of military aircraft. Its principal 
executives were formerly associated with Vultee Aircraft, Inc., 
Richard Millar being President, Don Carrill Vice-President in 
charge of Production, and Richard Palmer Vice-President in 


Vice-President and Chief Engineer : T. A. Wells. 

Secretary and Treasurer; O, A, Beech. 

The Beech Aircraft Corpn. was formed in 1932 by Mr. Walter 
Beech, one of the pioneers of light commercial neroplanes in the 
United States, 

In 1942, he helped to form the Travel Air Manufacturing Co. 
and developed a notable range of commercial and training 


two seats side-by 
Entrance 


ACCOMMODATION closed cabin seating three 
side with dual controls in front of cabin and one aft 
hatch aft of wing with second hatch in nose a 

DiwENsIONS.—Span 35 ft. 8 in. (10.87 m.), Length 24 ft. 9in. (75)! 
Height 7 ft. 4 in. (2.24 in.), Wing aren 104 sq. ft. (15.23 sq 

Weieuts AND. Loavincs.—Weight empty 1,470 Ibs. (667 kg.), We 
loaded 2,150 tbs. (976 kg.), Wing loading 13 Ibs./sq. ft. (634 
sq. m.), Power loading 14.3 Ibs./h.p. (6.5 kg. 'h.p.) 

Perrontasce. — Maximum speed 140 m. ph, (224 kmh) i 
speed 115 mph. (184 kmh), Landing speed (with flaps) 43 npo 
(72 km.h.), Service ceiling 12,000 ft. (3,000 m.), Range (as amphi 
ian with three occupants) 330 miles (560 km.) 


Cruising 


All three resigned from Vultee in 1942. 


‘The main production plant of Avion, Inc. is in Los Angeles 
Several substantial orders, including sub-assembly contracts for 
the Northrop and Lockheed companies, have been fulfilled. 


charge of Engineering. 


acroplane: In 1929, the Travel Air Company was merged with 
the Curtiss-Wright group, and Mr, Walter Beech was placed v 
charge of sales and continued in this capacity until he resume 
to form the Beech Aircraft Corporation. 

The Beech Aircraft Corporation has supplied large number 
of training and liaison aireraft for the U.S, Army Air Por 
and Navy Bureau of Aeronautics, Types produced have be 


EM 
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laptations of the Corporation’s former single and twin-engined 
ere ireraft 
| 1944-43 the company undertook the large-scale production 
ags and other parts for the Douglas A-26 Invader. 


THE BEECHCRAFT MODEL 28. 
U.S. Army Air Force designation: XA 38. 

The NA-38 is a twin-engined Attack monoplane which was 
lesigned to carry, in addition to defensive armament, one 
5 m/m, cannon, ^ It is a low-wing monoplane with a monoplane 
tail and twin fins and rudders. "The power-plant consists of 
Wright R-3350 radial air-cooled engines. This aireraft 
did not proceed beyond the experimental stage 


THE BEECHCRAFT TRAVELLER. 
U.S. Army Air Forces designation: UC-43. 
U.S. Navy designation : GB. 
British name : Traveller. 
The UC-43 has been supplied to the U.S, Army 
a light personnel. transport 
The GB-1 and GB-2 | 


two 


Air Forces as 


rform similar functions in the U.S, 


Naval Air Service as the UC-43 does in the Army Air Forces. 
Type —Five-sent Light Personnel Transport 
Wixas.—Equal-span single-bay biplane with back stagger. Upper 


wing attached direct to the top of the fuselage with one "I".type 
heat-treated steel interplane strut on either side of the fuselage, 
Duplicated flying-wires attached to front spar in upper wing and 
lage at rear spar attachment of lower wing. Landing wires 
attached to fuselage at front spar fitting of upper wing and to 
r spar in lower wing. Wing structure consists of two wooden 
spars, wooden ribs and fabric covering. Statically and aero 
dynamically-balanced ailerons on upper wings and electrically 
operated lift-flaps on lower wings. 
FesELAOE.— Oval structure of metal with two heat-treated steel 
trusses below lower longerons to carry all main londs. These 
russes eliminate cross tubes in cabin and luggage compartments 
Tait Uwrr.—Cantilever monoplane type. Welded stecl-tube frame 
work for elevators and rudder, wood framework for tail-plane and 
fin, all fabric-covered. 


Retractable type. Hydraulic shock-absorbers, somi 
and brakes, Electrical retraction, Retractable 

toil wheel 
Power PLawT.—One 450 hp. Pratt & Whitney R-985-AN-1 or 3 
nine-cylinder radial n cooled engine, driving à two-blade Hamilton 


nirscrew. Er 


Standard constar ne-driven fuel pump with 
auxiliary hand-pump operated by remote control 

AccowMopArrON.—Enclosed cabin to accommodate pilot and three 
passengers, 125 Ibs. of baggage and full load of fuel, or pilot and 
four passengers with reduced fuel load. Adjustable front seats 
and wide seat across back of cabin. Full vision windows, 
ventilators and heater. Large door on left side of cabin to give 
easy access to both front and back senta 


DiwENsiONS.—Span 32 ft. (9.76 m.), Length 26 ft. 2 (7.08 m.), 
Height 10 ft. 3 in. (3.12 m.), Wing 00 sq. ft. (27.5 sq. m.) 
Wins. — Weight empty 3,085 Ibs, (1,400 kg.), Weight loaded 4,250 

Ibs. (1,928 kg.) 


PERFORMANCE —Cruising speed 195 m.p.h. (312 km.h.) at 5,000 ft 


weed 60 m.p.h. (96 kan.h.), Initial rate of climb 


min. (455 m./min.), Service coiling 20,000 ft. (0,100 in.), 

Range 500 miles (800 km.) at 5,000 ft. (1,525 m.) nt 170 m p.h 

km.h.) 

The Army Air Forces also acquired a number of second 
hand Beechcraft Model 17 biplanes and these were given 
designations in the UC-43 Series as follow 

UC-43A Model D-17R Wright R-975. 

UC-43B Model D-178 Pratt & Whitney R-9 

UC-48C Model D-17D Jacobs R-915. 

UC-43D Model E-17B Jacobs L-5. 

UC-43E Model C-17R Wright R . 

UC-43F Model D-17A Wright R-760E 

UC-43G Model C-17B Jacobs L-5. 

UC-43H Model B-17R Wright R-975. 

UC-43J Model C-17L Jacobs L-4. 

Most of these models have been described and illustrated 


ues of this Annual. 


n previous i 


THE BEECHCRAFT EXPEDITOR. 
U.S. Army Air Forces designation : 6-45. 


U.$. Navy designation : JRB. 
British name : Expeditor. 

The C-45 is a military utility transport version of the earlier 
cvil Model 185. The variants of tho C-45, all of which are fitted 


with two Pratt & Whitney R-985 engines, are the C-45 (JRB-1), 
C-45A (JRB-2), C-45B (JRB-3 and Ixpeditor I), C-45C (Comm 
ercial model 18-8) C-45D, C-45E and C-45F (J RB-4 and Expeditor 
1) 


TyrE— l'win-engined. Light Personnol or Utility Transport 
Wixas,—Low-wing cantilever monoplane. Centre-soction integral 
with the fuselage. Tapering outer wing sections. Structuro 


consists primarily of a single beam, in the form of a welded tube 
monospar, which at approximately half-way to the tip is spliced 


“asi 
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The Beechcraft GB-2 Traveller Light Transport Biplane (Pratt & Whitney R-985 engine). 
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The Beechcraft SNB-2 Navigator Navigational Training Monoplane (two Pratt & Whitney R-985 engines). 


to a duralumin girder. Continuous durnlumin ribs aro anchored 
at their ends by a light spar, which carries tho aileron and flap 
hinges, Extruded duralumin stringors extend spamwise, and 
tho whole i» covered with a smooth skin riveted to all parts. 
Duralumin-framed ailerons and flaps, with fabric covering. 
Trimming-tab in loft aileron, Electrical flap operation 

FUSELAGE.— Oval metal structure, comprising built-up bulkheads and 
extruded section striagers,; tho whole covard with. a amoath ukin 
riveted to bulkheads and stringers. Single steol-tube spar built 
into the fuselage to carry engine, landing.gear and wing loads 
Remainder of centro-section built up as wings. 

Ta Usrr,—Monoplane, with twin fins and rudders. Streasod-akin 
tail-plane and fins, Ruddor and elevators have welded stecl-tube 
frames with fabric covering. Trimming-tab on port rudder and 
other» on each half of elovator 

LaNpING Gran.—Rotractablo type. 


Wheels carried in forks and are 


electrically retracted backwards into engine nacelles, Air-oil 
shock-nbsorbers. Low-pressure wheels and hydrauhe brakes. 
Powen PLaNt.—Two 450 h.p. Pratt & Whitney R-8985-AN-1 or 3 


radial air-cooled Hamilton-Standird 

airscrews, 

Accommoparion.—Pilot's compartment in naso, seating two side-by 

with dual controls, — Passenger cabin passengers 
Buggngo compartments in extreme noso and behind cabin. Sound 
proofing, controlled ventilation and. heating 

Drtensions.—Span 47 ft. 8 in. (14,6 m.), Length 34 ft. 3 in. (10.4 m.), 
Hoight 9 ft, 9 in. (2.8 m.), Wing area 349 sq, ft. (32.4 sq. m.). 

Wxiranrs.— Weight empty 5,420 Ibs, (2,460 kg.), Weight loaded 7,500. 
Ibs. (3,405 kg.). 

Prnronmanxce.—Maximum speed 
speed 01 mp.h. (98 km.h.), Initial rate of climb 1,850. ft./min 
(564 m./min.), Servico coiling 26,000 ft. (7,930. m.), Single-engine 
ceiling (at 50 ft./min. climb) 12,300 ft. (3,752 m.), Range 1,200 
miles at 6,000 ft. (1,525 m.) at 160 m.p.h. (250 km.h.) 


THE BEECHCRAFT NAVIGATOR, 
U.S. Army Air Forces designation: AT-7. 
U.S. Navy designation: SNB-2. 
The AT-7 was the first type of aircraft supplied to the Army 
Air Forces purely for navigational training, Tt carries à crew of 


engines constant-speed 


side, sents Mix 


p.h. (300 km,h.), Landing 


The Beechcraft C-45A Expediter Light Personnel Transport (two Pratt & Whitney R-985 engines). 


The Beecheraft AT-10 Wichita Advanced Trainer. 


five and is equipped with individual chart tables, aperiodic 
compasses and stabilised drift signals for each of three naviga 
tional students, It is also provided with a rotatable celestial 
dome for soxtant readin, 
Dimensions. Span 47 ft 
Height 0 ft. 9 in. (2 
Wetowrs.—Weight empty 
lbs. (3,504 kg.) 
PrnrORMANCE.— Maximum speed 224 m.p.hi. (358.4 km.h.) at 5,000 ft 
(1,526 1n.), Landing speed 07 m.p.h. (107 km.h.), Climb to 10,000 ft 
(3,050 m.) 6.8 min., Service ceiling 24,000 ft. (7,330 in.), Range 
730 miles (1,170 km.) at 6,000 ft. (1,525 m.) at 190 m.p.h. (304 
kin. 


8 in, (14.5 m.), Length 34 ft 
), Wing area 349 sq. ft 
5,800 Ths. (2,033 kg.) 


3 in. (10.4 m), 
(32.4 nq. m.) 
Weight loaded 7,850 


THE BEECHCRAFT WICHITA, 
U.S. Army Air Forces designation: AT-10. 

The AT-10 is a twin-engined advanced training monoplane 
intended for the first stop in training pilots to operate twin 
engined aircraft. Accommodation is provided for two pilots 
seated side-by-side with dual controls. und full instrument 
equipment is provided, including automatic pilot. "The AT-10 
is fitted with two 280 hyp. Lycoming R-680-9 radial air-cooled 
engines driving two-bladed constant-speed airserews, 

Tho AT-10 was tho first all-wood aeroplane designed by the 
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A Beechcraft AT-10 Wichita fitted with an experimental Vee tail-unit, 


Company and was the first all-wood type to be accepted as an 
advanced trainer by the U.S, Army 

Although when the AT-10 was designed there was no shortage 
of light metals, the Beech Company foresaw the ditliculties that 
such a shortage might present and from the outset planned in 
wood with a view to making as much use of sub-contracting as 
possible. 


One of the most interesting innovations was tho uso of wooden 
petrol tanks lined with special synthetic rubber which is unaffected 
by the fuel. No double-curvature sections were used and no 
hot-moulding processes were necessary in the forming of the 
various wooden parts. For this reason it was possible for 
furniture manufacturers and similar wood-working organizations 
to undertake the building of major sub-assemblies and 85 per 
cent. of theso parts wero built by sub-contractors, 

The principal production and assembly of the A'T-10 was 
undertaken by the Beech Aireraft Corpn. and the Globe Aircraft 


Corpn., but all contracts ceased in 1944. 
BELL. 

BELL AIRCRAFT CORPORATION. 

Heap OFFICE 2050, Etmwoop AvENUE, BurrALO, N.Y 


Works BurraLo AND NIAGARA Farris, N.Y., 
GEORGIA AND BURLINGTON, VT. 

President: Lawrence D. Bell 

Vice-President and Manager, Niagara Falls Division 
P. Whitman 

Vice-President 
Carmichael 

Vice-President 

Vice-President 

Vice-President 
Collins, 

Manager of the Ordnance Division: Julius J. Domonkos 

Chief Design Engineer: Robert J, Woods. 


The Bell Aircraft Corpn, was formed in 1935 by Lawrence D. 
Bell, formerly Vice-President and General Manager of the 
Consolidated Aircraft Corpn., R. P. Whitman, who was Assistant 
General Manager of Consolidated, and Robert J. Woods, Con- 
solidated's Chief Engineer. When Consolidated moved its 
factory from Buffalo to San Diego, Cal., these three men remained 
in Buffalo to form the new company. 


Ray 


and Manager, Georgia Division: James V. 
and Secretary: Charles L. Beard 

and Treasurer: Louis Fenn Sperry. 

in charge of Washington office: Harry E 


Most of the company's early busin 
sub-contracting, but in July, 1937, it completed its first original 
design, the XFM-1 twin-engined long-distance escort monoplane 
which incorporated many radical departures from conventional 
military aircraft, including twin shaft-driven pusher airscrews 
and an armament which included two 37 m/m. cannon and several 
50 cal. machine-guns. Thirteen Airacudas were built for the 
U.S. Army and before the last one was delivered the Bell company 
was ready with a new single-seat fighter, the P-39 Airacobra 
This aeroplane also incorporated interesting innovations, includ- 


was in the nature of 


apts 


One AT-10 has been experimontully fitted with a Vee, or 
Butterfly", tail-unit. This aircraft is illustrated on this page. 
DIMENSIONS,—Npan 44 ft. (13.4 m.), Length 34 ft, 4 in. (10.4 m.), 
Wing area 208 sq, ft, (27,08 sq. m.) 
WztGnrs.—Woight empty 4,760 lus. ( 
lbs. (2,783 kg.) 
PERFORMANCE.—AMaximum speed 198 m.p.h. (317 km.h.), Landing 
speed 80 m.p.h. (128 km.n.), Climb to 10,000 ft. (3,000 m.) 12.7 
min., Service coiling 10,900 ft. (3 m.) Rango 770 miles (1,232 
km.) at 177 m.p.h. (283 km.h.). 


,160 kg.), Weight loaded 6,130 


THE BEECHCRAFT KANSAN. 

U.8. Army Air Forces designation: AT-11. 
U.S. Navy designatioi SNB-1, 
‘The A'T-11 is intended for the specialised training of 
bombardiers and air-gunners, lt is equipped with flexible guns 
and bomb-racks for the instruction ot n crew of three or tour, 
depending upon the instructional mission 

In general design it is similar to the C-45 but has a modified 


ing an Allison engine located aft of the cockpit and driving a 
tractor airscrew through an 8 foot extension shaft and remote 
gear-box 

While the P-39 was still in production, the Bell Corpn. introd 
uced its third new Army fighter, the P-63 Kingcobra. This 
aeroplane incorporates many of the basic features of the P-39, 
including the tricycle landing-gear, cannon in the nose and engine 
behind the pilot. When the P-63 completely supplanted the 
P-39 on the Bell assembly lines in July, 1944, 9,584 Airacobras 
had been produced, more than half of which were delivered to 
Russia under Lend/Lease. 

During the preliminary stages of the transition from P-39 to 
P-63, Bell was also engaged in the design, building and testing 
of the first American jet-propelled fighter, the P-59A Airacomet. 
This aeroplane, fitted with two jet units built by the General 
Electric Company to British designs, made its first flight on 
October 1, 1942, seventeen months after the first successful 
flight had been made in Great Britain with the Whittle jet 
engine, the prototype of the American power unit 

In addition to the production of fighter aircraft, the Bell 
Corpn. was also engaged in the manufacture of the Boeing B-20 
Superfortress at its bomber plant in Marietta, Georgia, just 
outside Atlanta, the State capital. Following the surrender of 
Japan production at this plant ceased 

As part of its overall war programr 
also developed a helicopter which 
stability principles. 


, the Bell Aircraft Corpn., 
incorporates important 


THE BELL XP-83. 

The XP-83 is an experimental single-seat fighter monoplane 
fitted with two General Electric I-40 axial-flow jet units. It 
has a span of 53 ft, (16.2 m.) and a loaded weight of 18,600 lbs 
(8,450 kg.). No further details were available at the time of 
closing down for press. 


The Bell P-59A Airacomet Single-seat Fighter Trainer (two General Electric 1-16 turbo-jet units). 
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The Beechcraft AT-11 Kansan Advanced Trainer. 


fuselage with transparent nose. Wings, tail-unit and leder 

gear are the same as for the C-45. ‘I'he AT-11 is fitted wi 

two 450 h.p. Pratt & Whitney R-985-AN-1 engines. 

Dimenstons.—Same as AT 

Wxtoimrs.— Weight empty 6,160 Ibs 
Ibs. (3,903 kg.) 


90 kg.), Weight loaded 8,7) 


PeRFORMANGE.— Maximum speed 215 in.p.h. (344 kmh) at 549 0 
(1,526 m.), Landing speed 86 m.p.h. (137.0 km.h.), Chmb to Dh" 
ft. (3,050 m.) 10 min., Service ceiling 20,000 ft. (0,100 m ge 
870 miles (1,390 km.) at 5,000 ft. ( m.) at 142 m.p.b. (27 


km.h.) 


THE BELL AIRACOMET. 

U.S. Army Air Forces designation : P-59A. 5. 104 

The Bell Aircraft Corpn. was requested on September 5, 1% 
to design a fighter aeroplane to be equipped with thermal i 
propulsion units of British Whittle design and before ti 2e 
of that month the preliminary drawings had been submit, 
to and approved by the U.S. Army. To maintain sec recy sin 
project was given the designation XP-59A, the XP-59 beng 
a totally diflerent fighter project with a pusher radial engin 
and twin-tail booms. In six months the design was complet 
and work started on parts for the first XP-59A In Septe tiber 
1942, the prototype was shipped to a secret base at Muro: 
California, for flight testing and on September 26 the turbi M 
engines were run up for the first time. Taxying trials took pi 
on September 30 and on the following day the first flight o! 
minutes duration was made. On October 2, two flights were 
made, one to 6,000 ft. and the other to 10,000 ft., and the pi! 
reported that he had less trouble and fewer mec hanical inte 
ruptions than on any other prototype he had ever flown . 

In the Spring of 1942 the original order for three XP-5! 
experimental prototypes was supplemented by a contract ! 
twelve Y P-59A's for service trials and most of these were delivere 
in 1943. The first production P-59A was accepted by the l i 
Army in August, 1944. The P-59A is now classified as à fighte! 
trainer. 


i 


Tyre.—Single-seat jot-propelled Fighter Trainer. i 
Wios.—Mid-wing "cantilever monoplane. Laminar flow wing 
section with a 2° geometric twist from root to tip chord, 34° dihedral 
2° incidence and 7° leading-edge sweep-back. Structure compris 


two main spars, an auxiliary spar, a nose beam, ribs, strir 
transverse bulkheads, the whole being covered with a flush-ri 
smooth metal skin with a glazed finish. Enach outer wing is att 
to n centre-section by eight bolts, the front and rear spars be 
centre-section. Detachable 
n ailerons and wing 


wing-t 
Toots 


continuous across the 


Aerodynumically-balanced flaps betwe 


Ailerons of the pressure-balance type with pressure seals 
Fusetace.—In two sections, The forward section comprises 
armament bay and centre section, including the cabin, and 


ms with transv 
outer skin 
section 
nt 


constructed with two built-up longitudinal 
bulkhead frames and stringers to reinforce the 
centre-section also includes the main centr 
the twin engine nacelles and the radio compartir 
fuselage is a semi-monocoque built up of vertical fr 
snd stringers and covered with a stressed skin 

Tam, Uxirr.—Cantilever monoplane type, — All-metal framework * 
metal covered fixed surfaces. ‘Trim-tabs in elevators 

Lasp Gear.—Retractable trivyele type, Self-castoring non-steera 
nose wheel retracts backwards into the bottom of the fuse 
the main wheels aro raised inwardly into the underside 
outer win Retracting mechanism is operated by a I} 
electric motor through a series of torque 
gear boxes and enclosed chain drive 

POWER PLANT Electri 
units in nacelles beneath tho win 
as their dimen 
to allow for nor 
has a 
mounted on 


two 


tubes, universal 


Two Gener L-16 Whittle-type turt 


to the fus 


ts and as c 


ortod at three 


ns permit 
al ex 
centrifugal c 


Each unit is sup 
ansion due to the heat of the « 
mpressor and a 


single-stage tu 


^ central rotor assembly, The turbine 1 dris 


hydrocarbon fuel (kerose 
Oxygen to support combustion is obta 
The speed of the rotor and tl 
compressor is controlled by varying the flow o 
turbine. wheel plished by t 


burning a liquid 
chambers, 
compressor 
the 

the 


This is accor 


The Bell P-59A Airacomet Jet-propelled Fighter Trainer. 


governs the supply of fuel to the burners. Four interconnected 
self-sealing fuel cells in each wing. A shackle-typ 
ruck under each wing outboard of the landing-gear provides for the 
installation of an auxiliary fuel tank 
AccomMODATION.—Pilot’s cockpit just forward of the engine compart 
ment. Canopy is a rigid structure and flush when closed. Doors 
in the fuselage behind the canopy swing in to allow the cover to 
slide buck by mechanism actuated by the same crank which operates 
nopy. The entire canopy may be jettixoned by a separate 
for emergency exit. Fume-tight bulkheads between engine 
compartment and pilot's cockpit and between the cockpit and 
armament compartment 
AnwAXENT.—Varying combinations of forward-firing armamont may 
be installed in the One arrangement. consists 


nose compartment 


Bomb 


of one 37 m/m. cannon and three 50 cal. machine gu 
s under each outer wing 
stows.—Span 45 ft. O in. (13.87 m.), Length 38 ft. 1) in. (11.63 


m.). Height over canopy 7 ft. 9 in. (2.36 m.), Height over tail 12 ft 
(3.66 m.), Wing area 385.8 sq. ft. (35.8 sq. m.) 
Wricwrs AND LoADINGS.— Weight empty 7,950 lbs. (3,010 kg.), 


Weight loaded 10,822 Ibs. (4,915 kg.), Wing loading 28.03 lbs./sq 
ft. (136.88 kg./sq, m.) 

PrRFORMANCE.— Maximum speed over 400 m.p.h. (640 km.h.), Service 
ceiling over 40,000 ft. (12,200 m.). 


THE BELL KINGCOBRA. 
U.S. Army Air Forces designation : P-63A. 

The P-63, the prototype of which first flew on December 7, 
1942, is a development of the P-39, which it resembles in all its 
general features 

The P-63 was never used operationally by the L A.A.F., 
the greater proportion of the output being delivered to Russin 
under Lend/Lease. 

A special modification of the P-63 was, however, evolved to 
serve as n target in the U.S. Army's live ammunition training 
programme, This model, which carried the designation RP-63, 
was covered with more than a ton of special duralumin-alloy 
armour plate against which 30-cal. lead and plastic frangible 
machine-gun bullets disintegrated harmlessly, Under the 
armour were special instruments which, when bullets struck the 


armour, transmitted impulses to a spot-light in the centre of 
the airscrew hub, causing it to flash brightly 

The armour was heaviest round the cockpit and varied from 
} to } in, in thickness, The windshield and cockpit side windows 
were of bulletproof glass, a steel grille covered the air intake and 
a steel guard the exhaust stacks. A special thick-walled hollow 


blade 


airscrew was used 


In spite of the greatly increased weight of the RP target, 
it had a maximum speed of over 300 m.p.h, (480 km.h.) at 
25,000 ft. (7,025 m.) 


Tvrr.—Single-seat. Fighter 
Wixas.—Low-wing cantilever monoplane, Low drag laminar-flow 
wing section, Structure similar to that of P-39. I rically 


a ailerons and. fuselage 


operated landing-flaps betw 
FUusELAGE.—Similar to P-39. 
Tam, Uxrr.—Cantilever. monoplane 

located forward of rudder hinge-line 


type. Tailplane and elevators 


Structuro similar to P-39. 


LawpiNG Gear —Samo ns for P-39. Redesigned nose-wheol, Elect- 
rie retraction, with emergenoy hand-gear. Hydraulic whe 
brakes. 

Power Prawr.—One Allison V-1710.03. (-B11) twelve-cylinder Veo 


liquid-cooled engine with both a built-n and a separate auxiliary 

and driving a four-blnded  Acroproducts 
hydraulic constant-speed nirserew through an extension shaft and 
remote gearbox, Engine rated at 1,000 h.p. at 20,000 ft. (6,100 m.) 
nnd with 1,325 hip. available for take-off. Self-scaling fuel tanks 
(two) in wings, Total capacity 136 U.S. gallons. Provision for 
self-sealing droppable belly tank (75 U.S. gallons) on bomb shackles 


stage supercharger 


under fuselage. Auxiliary fuel tanks may algo bo carried under 
wings. Oil tank in fuselige aft of engine. Armoured bulkhead 
at aft end of engine compartment, Coolant radiator and oil 


cooler installations as for P-39. 

AccomMopATION.—Same ax for P-39 
bullet-proof glass panel behind pilot's head. Armour plate in 
nose to protect reduction gear-box, on bulkhend forward of pilot 
and nt. pilot's back. Cabin heating and ventilation 

\HMAMENT.—One 37 m/m. cannon and two 50 cal. machine-guns in 
gun compartment in the nose of the fuselage, the 37 m/m. cannon 
firing through the gear-box and hub.  Fume-proof 
armoured bulkhead separates tho gun compartment from the pilot's 
cockpit, Two additional 50 cal. guns in fairings under the wings 
and firing outside the airscrew dise, One 500 Ib. bomb may be 
carried under the fuselage 

DixENSIONS.—Span 38 ft. 4 in. (1.69 m.), Length 32 ft. 8] i 


Bullet-proof windscreen and 


airscrow 


(10 m.), 


Height to top of nirscrew disc, 12 ft. 7 in. (3.84 m.), Wing area 
248 sq. ft. (23 sq. m.) 
WriGWrS AND Loapixos.—Weight empty 6,604 Ibs. (2,040 kg.), 


Weight loaded 8,442 Ibs. (3 
(100.1 kg./aq. m.). 

PERFORMANCE.—Maximum speed 410 m.p.h. (055 km.h.) at 
ft. (7,025 m.). 


13 kg.), Wing loading 34.04 Ibs./sq. ft 


000 


THE BELL AIRACOBRA. 
U.S. Army Air Forces designation: P-39. 
British name : Aircobra. 

The first contract for the P-39 was awarded by the U.S. 
Army on September 13, 1939. The original XP-39 was fitted 
with the Allison V-1710-17 engine and a turbo-supercharger 
but this aeroplane was modified at Wright Field and Langley 
Field to become the XP-39B. In this model the turbo-super: 
charger was removed, the cabin was lowered and a turn-over 
beam and numerous minor changes were added. Thirteen 
Y B-39B's were ordered for service trials. 

P-39C. One Allison V-1710-35 (E4) engine rated at 1,150 h.p. 
nt 12,000 ft. (3,060 m.) and with the same power available for 
take-off. The first combat model and essentially the same ns 
the YP-39B, First flew in 1941 Armament consisted of 
one 37 m/m. eannon (15 rounds) and two 50 cal. (200 rounds 
each) and two 30 cal. machine-guns (500 rounds each), all in 
the fuselage and synchronised to fire through the airserew. 
Leakproof fuel tanks and pilot armour added. 

Airacobra I and IA. The P-400 export version contracted 
for by the French Government and taken over by the British 
Government on the fall of France. Substantially the same 
as the P-39C except that n 20 m/m. cannon (60 rounds) was 
substituted for the 37 m/m. weapon and the two 30 cal, fuselage 
guns were replaced by two unsyehronised 30 cal. guns (1,000 
rounds each) im the wings. Tho Airacobra I first went in action 
with the R.A.F. in October, 1941, but was withdrawn from service 
after à few missions. When the United States entered the war 
the undelivered balance of the British contracts was taken over 
by the U.S. Army and these aircraft wore given the U.S, Army 
designation P-400 and used for training. A total of 330 of this 
model was delivered 

P-39D. One Allison V-1710-35 engine. The first of the P-39 
Series to go into quantity production for the U.S. Army Air 
Forces, Except that the P-39D had a 37 m,m. cannon (30 
rounds) instead of the 20 m/m. weapon, it was substantially 
the same as the R.A.F. Airacobra. The first model to carry 
an auxiliary fuel tank (75 U.S. gallons) under the fuselage. 
120 were built. A later contract for 158 of the samo type 
but with an Allison V-1710-03 (E6) with a 2 


gear ratio was designated the P-30D-2 


| nirscrew reduetion 


The Bell P-63A Kingcobra Single-seat Fighter (Allison V-1710-93 engine). 
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The Bell P-63A Kingcobra Single-seat Fighter. 


XP-S9E. One Allison V-1710-47 (E9) engine. An experi- 
mental model with re-designed square-cnt wings and tail surfaces 
Span 35 ft. 10 in. (10.91 m.). 

P-39F. Similar to the P-39D but fitted with an Aeroproducts 
hydraulically-operated constant-speed airscrew instead of a 
Curtiss Electric airserow 29 were built. 

P-39K. One Allison V-1710-03 (EU) singlo-stage low-altitude 
engine rated at 1,150 h.p. at 12,000 ft. (3,600 m.) and with 
1,325 h.p. available for take-off. Aeroproducts airscrew. An 
additional 15 rounds of 50 cal. ammunition for each of the 
sychronised fuselago guns. 210 were built 


P-39L. Similar to the P-39K except that a Curtiss Electric 
airserew was used and a new low-profile nose wheel was intro 
duced. 250 were delivered. 

P-39M. One Allison V-1710-8) (EIS) single-stage high 


altitude engine rated at 1,125 h.p. at 15,500 ft. (4,730 m.) and 
with 1,200 h.p. available for take-off. Curtiss Electric airserew 
10 ft. 44 in. (3.14 m.) diameter. 240 were built 

P-39N. One Allison V-1710-85 (E19) engine with different 
airscrew reduction gear ratio. Same rating as E18. Aero- 
products airscrow 11 ft, 7 in. (3.52 m.) diameter. At the request 
of tho A.A.F. certain fuel cells were removed to lighten the 
aeroplane, leaving a fuel capacity of 86 U.S. gallons instead 
of the former standard 120 U.S. gallons, 500 P-39N-0, 900 
P-39N-1, which incorporated several minor changes, and 6 
P-39N-5, which had curved armour head plate in place of the 
bullet-proof glass behind the pilot, were built 

P-39Q. One Allison V-1710. engine and Aeroproducts 
airserow. This model carried the first armament change since 
the P-39D. The 30 cal. wing guns were replaced by two 50 cal. 
guns mounted in external blisters, one under each wing. Later 
minor revisions of equipment carried tho P-39Q through the 
Q-5, Q-10, Q-20, Q-21, Q-25 and Q-30 sub-series. A four-bladed 
Aeroproducts airscrow replaced the throe-blader in the Q-21 
and Q-26. ‘The internal fuel capacity was increased from SU to 
110 U.S, gallons in the P-30Q-5 and further increased to 120 
U.S. gallons in the Q-10. Various other models were provided 
with different auxiliary fuel tanks for ferrying purposes, the 
largest having a capacity of 250 U.S. gallons. Tho description 
that follows refers to the P-39Q, of which over 4,900 were built 

Production of the Airacobra ceased in July, 1944. Of a 
total of 9,584 built, approximately 5,000 were supplied to Russia 
under Lend /Lease 


lyre — Single soat Fighter 

WiNos.—Low-wing cantilever 
0018 at root and modified Centro-section 
intogral with forward fuselage shave three 
spara, front, rear and auxiliary, the front and rear spara having 


monoplane. Wing section NACA 
NACA 23000 at tip 


Tapering outer-secti 


extended aluminium booms and sheot webs and tho auxiliary 
spur formed cap stripa and solid web. — Prossed and beaded alum 
inium ribs and bulkheads, Z-section spanwise stringers and a flush 
riveted smooth aluminium akin, Ailerons, which have metal 


frames with fabric covering, are differentinlly-controlled and have 
modified Frise type noso balance and Venturi-shaped slot 
Controllable trimming-tabs in ailerons, 'Theso tabs also act as n 
servo control through a mechanical lmkage which automatically 
rotates thom to an anglo opposite to the movement of the ailerons 
Additional servo tubs not controlled by the located. Just. 
itboard. of the controllable tabs. Electrically-operated trailing 
edge flaps between microns and f 
Fusetace,—Oval all-motal structure in two sections. Forward 
seotion consista primarily of two main longitudinal beams with n 
horizontal upper dock betweon and extends from the nose to th 
hulkhend aft of the engine which is installed insido the fuselage 
aft of the pilot's cockpit. The fuselage covering above the main 
in the form of detachable cowling to give easy access to 
radio 


pilot are 


vlage 


beams 


engine, cockpit, armament and equipment, Tho aft 
section is à metal monocoque 
Tan Uxrr.—Contilover type. Fixed surfaces are all 


monoplane 
metal and movablo surfaces Nave metal framea and fabric covering. 
Trimming-tabs in all movable surfaces controllable from cockpit 
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The Bell P-39Q Airacobra Single-seat Fighter (Allison V-1710-85 engine). 


The Bell XP-77 Light Single-seat Fighter 


Ranger V-770-7 engine). 


The Bell Experimental Two-seat Helicopter (160 h.p. Franklin engine). 


tricycle type. Electrical retraction 
Main wheels are raised inwardly into 
wells in underside of wings aft of the main spar structure 
Custoring nose wheel is raised aft into fuselage. Hydraulic 
suspension to all wheels. Hydraulic multiplo disc brakes to main 
wheels. 
Powen Prant.—One 1,200 h.p. Allison V-1710-85. twelve-cylinder 
Vee Prestone-cooled engine mounted within the fuselage aft of the 
s cockpit and driving n tractor nirserew through an exte 
shaft and remote 2 I reduction gear box. Acroproducts three 
or four-blade hydraulically controlled constant-speed 
11 ft. 7 in. (3.54 m.) diameter Cool 
beneath engine, with two separate air 
centre-sec le controllable exit beneath fuselage. Two 
oil coolers in after portion of centre-section, one on each sido of 
with air outboard of coolant air 


LawpING Gran.—Retractable 
with omergency hand gear. 


airscrow 


adiator in centre-section 
ducts in leading-edge of 


tion and sing 


fuselage ducts in leading-edge 


BELLANCA. 
THE BELLANCA AIRCRAFT CORPORATION. 


Heap Orrice, Works AND AknRODROME: New CASTLE, 
DELAWARE 

Established : December 30, 10 

Chairman of Board of Directors: W. M. Bellunea 

F'resilent © N, W. Vanderlipp 

Vice-President and Acting General Manager: | [I 

Vice-President and ‘Treasurer: S. Samuel Arsht 
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Two fuel tanks (60 U S. gallons each), each comprising six 

leak-proof bags, integrally built in outer wing sections, Droppable 

auxiliary fuel tank of either 75 or 175 U.S. gallons capacity may be 
ction. Engine oil tank (13.8 U.S 

Separate 


carried beneath centre 
in fuselage aft of engine reduetion-genr oil system in 
nose of fuselage 
AccomMOpATION.—Enclosed cockpit over leading-edge of wing. Two 
outward-swinging doors, one on each side of cabin, the one on tho 
starboard side for normal entrance and exit. Both doors have 
quickly-releasable hinge-pins operated either inside or out for 
emergency use. Both roll-down windows. Fume 
proof bulkheads between armament compartment pilot's cabin 
und between cabin and engine compartment. Cabin heating and 
ventilation. Armour in nose ahead of airscrow gear-box, on bulk 
head ahead of pilot, at pilot's back, ahead of engine accessory 
compartment and aft of oil tank. Bullet-proof windshield 


doors have 


Chief Engineer Andrew P, Haiduck 
Secretary : James R. Morford 
Preasurer: M. D. hompson 


Assistant Secretary and Assistant Treasurer; L. J, Koenig. 


Che Bellanca Airc 
1927, taking 
\merien 


t Corpn. 
Bellanca 


was incorporated on Deo. 30, 
Aircraft 


over the old Corporation of 


f I 
ng | 
(3,355 m.) Climb to 1 ft. (4 1 
35,000 ft. (10,070 m.), F ! 
1,080 lcm 10 m. p.h. (384 knh [ 
ut 160 im. p.h H 
THE BELL XP-77 
The XP-77 (n experimental tweight singl 
sent fighter which was designed nt a time when a shortag 
uminium alloy metala for aircraft appeared inent 
Wi I 1 " pla A 
M pu lo spruco flu and ld 1 
rear auxiliary spar of moulded plywood, ril t 
a plywood skin. Manually-operated trailing-ëdg he 
ailerons and fuselage 
FUSELAGE.—All-wood structure, Laminated frames and a lamina 
moulded plywood skin. There are no stringers, but four longer 
in the region of the cockpit 
Pair. Untr.—Cantilever monoplano type. Fin built inte 
fuselage. All-wood structure with xl covering 
LawpING GEAR.—Hetrnctnble. tricycl Manual operation 
Powrn PraNT.— One 5765 h.p. Ranger V welve-cylinder 
Vee nir- | supercharged engine. Largo upward offs 
spur reduction gear permita the installation of a 20 n ar 
above the crankcase to fire through the nir hut f 
fuel tank in fuselage in front of cockpit 
ACCOMMODATION. — Pilot's enclosed kpit nft of trailing-edj 
wing. Armour protection 
ANMAME One 20 m/m. cannon firing through the nirscrew 
and two 60 cal. machine-guns, one on each side Annon n 
ynchronised to fire through the nirscrew 
DIMENSIONS, —Span 27 ft. 6 in. (8.38 m.), Length 22 ft. 10g in. (0.0 
Wing area 100 aq. ft. (0.29 nq. rn.) 
WriGnT Loapep.—3,650 Ibs, (1,657 kg.) 
PERFORMANCE.—Maximum speed over 400 mph, (640 | 


THE BELL HELICOPTER. 

The Bell Aircraft Corpn. has had an experimental helicopter 
flying since the middle of 1943. A feature of this helicopter 
the stabilising system The position of the rotor, which 
mounted on the mast by a cardan universal joint, 
by a stabilising bar mounted just below the rotor hub and set 
at right angles to the two rotor blades. This stabilising bar, 
which is about 5 ft. long and weighted at th 
to the rotor in such a way that it tends to determine the plan 
of the rotor and maintain it generally horizontal irrespective 
of the angle of the mast. The rotor blades are not articulated 
but are rigidly connected to the hub, which is rocked about 
its longitudinal axis to control the rotor. 


is governed 


ends, is linked 


Two-seat Ex tal Helicopter. 


Rorons.—Two-blade main rotor and auxiliary two-blade controllable 
pitch anti-torqu Main rotor hub mounted on tra 
mission mnst by universal joint and provided with a stabil 

right blades. A wobble p 

revolving with the mast but free to move up and down provides 

cyclical pitch control, Lower half of wobble plate which doe 
revolve alters pitch of the blades differentially for directional con 

Main rotor through a centrifugal clutch and a two-st 

planetary transmission with a 9: 1 reduction ratio. — Free-wh 

mechanism incorporated in the transmission. Anti-torque prop 
driven by a tubular shaft and controlled by cables and pul 

Main rotor blades, of 


of symmetrical nerofoil section 
with a steel insert in leading-edge 


Tyre 


rim 


propeller 


bar below nnd nt angles to the A 


drive 


of solid wood 


Anti-torq 


for mass-balance 


propeller blades also of solid wood 
FesELAGE.—In two sections. Forward section built up on two rigid 
longitudinal beams which support the cabin and engine mounting 
Rear section is a metal semi-monocoque of aerofoil section, with 


the leading-edge upward to offer minimum obstruction to the down 
ward slipstream of the main rotor 


LaNDING-GEAR.— Threo-wheol type with two forwardly-placed 
ing main wheels and single wheel under the rear fu 


Powen PrANT.—One vertically-mounted 160 h p. Franklin six-cy 
horizontally-opposed air-cooled engine, clutch, drive-shaft and r 
in an integral unit in æ steel tube framework with t 


assembly 


engine mounting ring at tho top and supporting legs attachi 
the unit to the longitudinal beams of tho forward fuselage. Th 
engine-mounting structure has threo attachment points for the rear 
fusel Engine is fan-cooled with cooling air ducted from the 
nose and exhuusted. through vents in the side of the fuselag 
ACCOMMOPATION.—Enclosed cabin seating two side-by-side, I 


controls include stick which tilts the main rotor to cont 
horizontal direction of flight, and a left-hand lever for pitch ec 
up and down for main rotor blades and right and left for ta 
Twist-grip engine throttle control on top of stick, and contr 


for governor which regulates engine power to maintain an 
r,p.rn. of rotor in spite of variations in pitch on pitch-control leve 

DIMENSIONS. Diameter of main rotor 33 ft. (10 m.), Di 
anti-torque rotor 5 ft. (1.525 m.) 

Wetants AND PERFORMANCE.— No data available 


1941 the manufacture of 
iM Facilities Fully es 
tion, In 1944 à contract for the construction of à lane Y 
of Fairchild AT-21 
the US. Army Air 
Division of the Corporation expanded rapidly 
engaged in the production of aireraft components 
equipment 


During 
usqendesd, amd 


commercial aiveraft 
wen verted to war ] 


twireengined gunnery-trainit 


Forees was completed. The Sub 


TUE 


BOEING. 
TNE BOEING AIRCRAFT COMPANY. 


Hean Oret: Sryertke Hu Wasi 

MRCRAPT MANUFACTURING DIVISIONS: BEATTLE, Wasi, 
Rexton, Wasia, AND Wrorra, KANSAS. 

Fstablished : July, 1916. 


Chairman: C. L. Egtvedt 
President Wiliam M. Allen 


tants ta President: O. W. "upper, A. | 


! Holman 
cutive Vice-President: H. Oliver West 
tant to Exeentive Vice-President: l mert 
View President and Eastern Representative: J. P. Murray 
Vice-President in chargo of Engineering: Wellwood V, Benll 
Chief Engineer: Edward C. Wols. 
testant Chiel Engineer A. Wood 
Seerstary and "Treasurer : Bowman 
WkesTON. Division. 
Vie President: and Division Manager: W. P. andan 
Assistant Division Manager: W, P, Flanley, 
Division Comptroller: Ralph Teig 
Wientra DIVISION 


Schaefer. 
L. M. Divina 


Vice-President and Division. Manager 
Assistant to Division Manu 
r: H. W. Zipp. 


and Treasurer 


Executive 

Chief Engin 

Assistant Si cue 

Ihe Boeing Aircraft Company is the wholly-owned manu- 
facturing subsidiary in Seattle of the Boeing Airplane Company, 
the parent corporation, Boeing Aireraft Company of Canada, 
Ltd. is n direct subsidiary of the Boeing Aircraft Company 
The Boeing Aircraft Company also has a Renton Division at 
Renton, Washington, some ten miles from tho Seattle plant 
1n addition, there is the Wichita Division of the Bocing Airplane 
Company in Wichita, Kan 

The bulk of all Boeing facilities at the end of the war were 
devoted to the manufacture of the B-20 Superfortress, During 
1944, the Seattle plant of the Boeing Aircraft. Company began 
the process of conversion to all-out B-29 production. While 
this conversion work was carried on, the Company continued to 
turn out the B-17 Fortress in large quantities 

In April. 1945, the Boeing Seattle plant completed its 6,89 1st 
ind last B-17 and thereafter turned over completely to B-29 
production. Production of the B-17 continued in the Douglas 
and Lockheed plants in California, which had been manufact 
uring the B-17 under a pool agreement since 1941 

The B-29 was produced by one of the most wide-spread manu 
facturing pools ever established in American industry The 
Renton Division served as a final assembly factory, with the 
Seattle plant and its branch factories supplying sub-assemblies 
for the Renton plant. This made it possible for more B-20's 
to be built than if Seattle and Renton separately made completi 
wireralt. Whe Boeing Wichita Division where the first production 
models of the B-29 were built, the Martin plant in Omaha, Neh. 
and the Bell Plant in Marietta, CGn., were also building the B-20 
complete lowing the surrender of Japan production of the 
1.29 was heavily curtailed, only the Boeing Seattle-Renton 
planta remaining in production to a greatly reduced programme 

During 1944, the company completed and successfully tested 
Ihe C-97, a transport counterpart of the B-29. arly in Jannary 
1045, this oplane, broke all existing transcontinental record 
by flying from Seattle to Washington, D.C., à distance of 2,4324 
mules (3,720 kt), in 6 hrs. zb minis “The flight was made 
it an altitude of 30,000 ft, (9.150 m.), and the ground speed nt 
times reached 448 m.p.h. (717 km.h.) 
C-97 ix the prototype of a post-war transport to be known 
the Stratocruiser. Ji will be capable of carrying up to 100 
passengers in luxurious comfort 

100 miles with fuel reserves, 

The Wichita Division produced its 1O346th and last Kaydet 
1945. 


retary Barron 


for operating ranges up to 


trainer in February 


THE BOEING XB-39. 


This designation covered nn experimental modification of the 
p.29 Superfortress fitted with four Allison V-3420-11 twenty 
four-eylinder liquid-cooled engines in place of the Wright R330 
ur-cooled units, The new power-plant installation was designed 
and built by the Power-plant Development Division of tlic 
Ceneral Motors Corporation 


THE BOEING XB-38. 
The XB-38 was an experimental modification of a Vega-built 
fitted with f Allison V-1710-89 twelve-eylinder V 
liquid-cooled engines in. plice of the standard radial air-cooled 
its Except for the engine installation this aireraft was id, 
alto the B-I7E Fortress 


THE BOEING MODEL 345 SUPERFORTRESS. 
U.S. Army Air Forces designation : B-29 and F-13. 

The original specification for a large four-engined bomber to 
succeed the B-17 Fortress was issued by the U.S. War Depart 
1940, but it was considerably modified some 
incorporate armament and lond 
requirements. ‘To meet the original specification the Boring 
company designed the Model 341, and this was modified into 
the Model 345 to incorporate the Inter requirements, 


The contract for three XB-29 prototypes was placed with tho 


ment in January, 


vr to increased 


nonths li 


Boeing company on August 24, 1140, nnd a servico development 
oder for 13 YB-20's followed in the following May. With 
America's entry into the war a vast production program: 

for the 9 was initiated, involving five main production plants 


nil hundreds of sub-contractors 

The first X H-20 prototype built at Seattle flew on September 
21, 142. The first Y B-29 built at Wichita flew on April 15, 
194%, and the first Kenton-built B-29 was delivered in December, 
1943 

The 13-29 first reported in action on June 5, 1944, in an 
tack railway yards ut Bangkok, Siam, and on Juno 15 the 


raid Wa le on Japan from bases in China, Since that 


THE UNITED STATES OF AMERICA 


The Boeing B-29 Superfortress Heavy bomber (four Wright R-3350-23 engines). 


date attacks on the Japanese mainland were steadily stepped 
up, mainly from bases in the Marianas and on Guam, with forces 
of up to 450 and 500 Superfortresses. A B-29 dropped the first 
atomic bomb on Hiroshima, Japan, on August 6, 1945. 


The B-29 was also modified into a photographie reconnaissance 
acroplane and given the designation F-13. Development of 
this model was undertaken by the Air Technical Service 
Command, 20th Air ^, the Boeing Aircraft Co., and the 
Continental Air Lines Modification Center at Denver, Colo., 
the last-mentioned being responsible for the actual modifications, 
Equipped with more camera equipment than ever before 
installed in an aeroplane, the F-13 was responsible, from bases 
1,500 miles away, for all reconnaissance work which precedod 
the bombing of Japan 


Fi 


TYPE. 


ur-engined Heavy Bomber 
Wixos.—Mid-wing cantilever monoplane. Boeing 117 
Aspect ratio 1.5/1. Dihedral 4} degrees 
on lending-edge, straight trailing-edge. Centre-section and two 
outer sections with detachable wing-tps. All-metal web-type 
structure covered with n flush-riveted butt-jc tal skin 
Detachable leading-edge to give access to cont Elec 
rieally-operated flaps of the extensible type and when fully extende 
the wing area by 19 per cent. The trailing-edge of the 
Inbourd nacellos and fuselage extend aft of the 
normal wing trailing-edgo hne and hook downward to decrease 
nerodynamie interference between winga and body and over tmil 
when flaps extended. Statically and aerodynamically-balnnced 
silereiis fitted with combination trim and servo. tabs 
FuseLaue. - Circular section semi-monocoque structure in five sections. 
Built up of a series of circumferential bulkheads and frames, ox 
truded longerons and strm and a flush-riveted and butt-Jomnted 
stressed motal skin, The stringers are riveted to the skin and tho 
cireunferentisls nro attached to the string ans of slips 
Three pi compartine forward and one aft of the 
homb-bay in the extreme tml. Crawl tunnel over th 
(s the two forward compartments but the 
soluted 


wing-section. 
p-bac 


Inorease 
flaps between thy 


rs by mi 


ssurisec 


and onc 
bomb-buys intercon: 
tmil compartment. is 

Taw Usim- Cantilever monoplane type with s 
All-metal fixed 
dynamically and. 
trim-tabs. 

LANDING Gean.—Retractablo 
oleo-pneumatic shock-struts and twin wheels 
has wingle strut, Electrionl retraction, t 
raised Intekwards into the inboard ongir 
wheel into a well in the fuselage below the fight deck 


aglo fin and rudder. 
faliric-covered vero 
Controllable 


surfaces, and metalframed 


tatieally-balanced control surfaces. 


two 


Main gear how 

Double nose wh 
main wheels bei 
nacelles and the n 
Hydraulic 


trieyele typo 


wheel-brakes, Retractable tul humper skid 
l'owin Prawt.— Four 2,200 hp. Wright 50-23. eighteen-cylinder 
radial sr-cooled engines, each engine with two General. Electric 


vertically, one on 
Hydromatic four 
7 in, (5m.) 


exhaust-driven turbo-superehargers mounted 
each side of the nacelo  Hamilton-Standard 
blade constant-speed full-feathering mirscrews 10. ft 


The Boeing B-29 Superfortress Heavy Bomber, 


s integral 
8000 US 


diameter. Self-senling fuel 
Maximum capacity over 
tank in each nacell 
ACCOMMODATION.— Crew. of ten to fourteen, Normal crew consista 
of pilot, co-pilot, navigator, bombardier, engineer, radio-operator 
and four gun-control operators. Forward pressurised compartment 
accommodates bombardier, pilot. and co-pilot with 
aisle in between, navigator facing forward behind pilot, engineer 
facing aft behind co-pilot and radio-operator behind engineer 
Zngineer's station has ull power-plant controls and instruments 
but pilot's master throttle controls muy override engineer's throttles 
Crawl-tunne bomb. bays with second pressurt 
compartment. which contains three gunsighting stations in trans 
parent blisters, one on top and or 
Pressurised tail.gunner’s compurtiy 
All crow positions armoured or protected with armoured. fak 
curtains. The three 
two superchargers driver 


with wing 
gallons, Self 


structure 
ling oil 


side-by-side 


over connects 


on each side of the fuselage 


nt in extreme tail of fuselage 


presorimed served hy 


T two inbonrd engines. 


vonpartinents: ari 


AmwAMENT — Four General Electric remotely-controlled and elect 
rically-operated turrets, each armed with two 50 enl machine- 
guns, two above and two below the fuselage. Bell electrically 
operated tail turret with one 20 m/m. cannon and two 50 enl. jns 


Fivo sighting stations, one in the nose, three in the middle pressur: 
ised compartment and one in tul compartment. Mid-upper 
station controls either or both upper turrets, side sighting stations 
control lower rear turret, nose sighting station controls lower front 
turret and tail station controls tail turret stations have 
secondary control over certain other turrets but only one 
may be in control of a given turret at one timo. ‘Two bomb-bays. 
ono forward and one aft of the wing centre-portion which passes 
through the fuselage, und in order that the balance of the aircraft 
is preserved du bomb-dropping a system is used whereby 
bombs are dropped alternatoly from the two bays. Total maximum. 


Some 
sight 


bomb load 20,000 Ibs. (9,080 kg.). Electrically-operated bomb-hay 
doors. 

DiwENSIONS.— Span. 141 ft. 3 in. (433.1 m), Length 99 ft. (30.2 m.) 
Height (over tail) 27 ft. 0 in. (8.40 1n.), Wing area 1,730 sq. ft 


(101.5 sq. m.) 

Wetour LOADED 135,000 Ibs. (61,200 kg.) 

PrnrOnMANCE. Maximum speed over 330 1n.p.h. (500 kmh), Landing 
speed about. 100 m.p.h. (160 km.h.), Coiling over 35,000 ft, (10,080 


m.), Longest range so far announced 4,100 miles (6,500 km.) 


THE BOEING MODEL 377. 
U.S. Army Air Forces designation : €-97. 

"The Model 377 is a transport development of the B-29 Super 
fortress which, although built and flown as a military prototype, 
has been announced as the first of the post-war commercial 
transports to be built by the Boeing company 


Tho military prototype, carrying the designation C-97, was 
designed and built under contract from the Air Service Technical 
Command of the A.A.F. It is fitted with the same engine 


installation as the B-29, whereas the commercial version, to be 
known as the Stratocruiser, will be equipped with four engines 
of n different type und each expected to develop a maximum 


of 3,500 hyp 


The Model 377 has the same wings, tail surfaces and landing- 
gear as the B-29 but has a fuselage which has twice the volume 
und is 12 ft, (3.66 m.) longer than that of the Superfortress, The 
new fuselage 18 of tho two-deck type and im cross-section re 
sembles an inverted figure "8," achieved, in effect, by building 
one fuselage section on top of another, the lower and shorter 
section being faired into tho upper, The lower section is of the 
same diameter as the B-29 whereas the upper section has a width 
of about 11 ft. (3.35 m.). Tho two-deck arrangement with two 
separate cabins below and a mam cabin 78 ft. (23.8 m.) long 
above permits unusual versatility in using the  aireraft for 
military transport purposes 


Under the rear fuselage large londing doors and n munp permit 
the loading of wheeled or tracked vehicles, and an eleetrically- 
powered enrgo-hoist running along the entire. length of the 
fuselugo oan pick up loads from the trunks oc from the ground 
through the londing doors. ‘Pwo fully-loaded 14 ton tracks or 
two light tanks can be driven into the fuselage, the drive-up 
ramp being raised and lowered by tho cargo hoist. Adequate 
cargo handling and tie-down equipment is provided. The cabins 
van also be arranged to accommodate more than 100 fully 
equipped troops, or be fitted out ns a hospital transport 

The standard crew for the C-97 is composed of pilot, co-pilot, 
flight engineer, radio operator and navigator. The entire 
fuselago, except for the tail storage section, is pressurised for 
operation at high altitudes 

On January 9, 1945, the prototype € ‘ying n. payload 
of more than 20,000 Ibs. (8,080 kg.) flew acrosy the American 
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The Boeing Model 377 Transport. 


continent from Seattle to Washington, D.C., a dis 
2,323 miles (3,720 km.) in 6 hours 3 mins, representing an 
average speed of 383 m.p.h. (615 km.h.), The flight was made 
it a height of 30,000 ft. (9,150 m 

The commercial version of the Model 377, which has been 
named the Stratocruiser, will not be available until after the war 
The two-deck arrangement will permit great flexibility in furn 


ishing and equipment. For day use 100 passengers enn be carried 
For long-range trans-ocean transport accommodation ean bx 
provided fc > day ats and 36 sleeping berths in the main 
cabin, with the rear lower cabin fitted as an observ , dining 
and cocktail lounge seating 14 persons and the lower forward 
cabin used for cargo, galley and erew's quarte Asn pi 


cargo transport, using the loading facilities found in the € 
a maximum cargo payload of 35,000 lbs. (15,890 kg.) can be 


carried. In the laste mentioned version a total of 3,000 cub. 
ft. (80 cub. m.) of usable cargo space will be available 
The general structure of the Stratoeruiser is similar to that 
of the B-29 already described 
Dimenstons. Span 141 ft. 3 in. (43.1 m), Length 10 ft. 4 in (ELGA 
m.), Height 43 ft. in. (10.14 n 
Wotawrs.- Weight empty 70,000. Ihs. (31,780 Indet 
130,000 Iha, (39,020 kg anding weight 105 0 lar.) 
V'iRrORMANCE (Estimated). — Maximum speed. 400 mph, (040 km.h. 
Crui: peed 340 in p.h. (44 kin h.), Operating range 3.5000 mil 
600 km.), Operating ceiling 30,000 ft. (9,150 m.) 
THE BOEING MODEL 299 FORTRESS. 
U.S. Army Air Forces designations : B-17, F-9 and YC-108. 
British name : Fortress. 
The Fortress was originally designed to meet a bomber 
specification issued by the U.S. Army Air Corps in 1934 


The prototype first flew on July 28, 1935 and the first Y1B-17 
of a production order of thirteen was delivered to the Air Corps 
in March, 1937. In January, 1939 an experimental YIB-17A 
fitted with turbo-supereharged engines was delivered to the 
Army Air Corps. Following successful trials with this airer 
an order for 39 was placed for this model under the signati 
B-17B 

B-17B. Four 1,000 h.p. Wright R-1 
haust driven superchargers. First 
Army in June, 1939 

B-17C (Fortress I); Four 1,200 h.p. Wright R-1820-65 engines 
Similar to B-17B except armament increased from five to seven 


n 


820-51 engines with ex 
17B delvered to the 


30 cal s. Side gun blisters abandoned in favour of plain 
openings. Twelve B-17C's ferried across the Atlantic in the 
Spring of 1944 for service with the R.A.F. These were the 


first Fortresses to go into combat operations in n daylight raid 
on Brest on July 24, 1941 
B-17D. Similar to B-l but incorporating self-sealing 
tanks and armour protection for the crew. Later all B-17C's 
were converted to B-17D's 
B-17E (Fortress IIA). Major re-design and put into large- 
scale production by Boeing, Douglas and Vega. First Fortress 
ets and a tail-gun position 


to incorporate power-driven tu 
The total armament consisted of eleven 50 cal. machine-guns. 
Enlarged horizontal and vertical tail-surfaces. First B-17E. 
flow in September, 1941, 

B-17F (Fortress Ul). Similar to the B-I7E. Fitted. with 
additional wing fuel tanks and with external racks under inner 


wings for a maximum of two 4,000 Ih, bombs. Later model 
fitted with four R-1820-9)7 engin 
B-17G (Fortress III.) Four 1,200 h.p. R-1820-97 engines. 


ir to B-I7F. Various armament changes, Fitted with 
n remotely controlled two-gun Bendix chin turret in place. of 
perated nose guns. In later versions the two 50 cal 


ide nose guns were reinstated, the open waist guns were replaced 


hy staggered enclosed waist guns, nnd anew tail gun mounting 
with increased angles of fire and u reflector sight instond of ring 
and bead was installed, The B-17G was modified experimentally 


to carry two JB-2 American-built’ Flying-bombs, one under 
each wing. A control panel in the bombardier's compartment 


governed the starting and launching of tho bombs, which were 
ed of about 200 m.p.h 


The Boeing Model 377 Transport Monoplane (four Wright R-32 


F-9. ^ photographie reconnaissance version of the B-17F gallona) c fce ks in outer w 
Fortress bomber. 'lhree cameras were installed in the nosc Two self droppuble f arriod in t 
and extra fuel tanks accommodated in the bomb-bay. The Muximurn capacity of all wing tani gallons (2, 
first conversion was made by the United Air Lines Modification gallon), GeL eee ng hoppar Cren ee 
Center at Cheyenne, Ohio, in January, 1942 PERU) Reena eS ps gillor 
CCOMMODATION Normal crew of six to ten Bot n 
YC-108. A special executive transport version of the B-171 i p Aan i ne nose, Pilot's compartment je 
De-luxe furnishings, Some defensive armament retained [y-sido with dual controls in front of leading-edge of wing. A 
CB-17. B-17G's withdrawn from operations wore stripped of A I STi Ne pe ce Ses Gulch pM eS 
armament nnd used for genéral utility transport. duties in the E toda b dun elemtcinellyropeeatad tureat beneath 
European Theatre under the CB-17 designation fusolago und one position in the exteemo tail, Equip 
Tyik— Fourengined. Bomber. wutomatio pilot, two-way radio and radio "homing 
WiNGs.—All-metal midwing cantilover monoplane. Wing section DE eats Gn. THINE upp Neea ead du, 
varies from. NACA 0018 at root to NACA 0010 at tip, Aspect collapsible dinghies, etc. 
ratio 7.58/1, Taper ratio 24/1. Incidence 34°. Dihodral 44 ; i 


ARMAMENT 


Sweepback on leading-odgo 8]". Structure, consisting of two 
inner sections carrying tho engine nacellos, two outer sections and aro: two, ror tu 
two detachablo tips, chiefly of aluminium-alloy, with two spars, plastio bornb-nimer ' unting 
ribs and stressod-skin covering, — Electrienlly-oporated split trailing either side of the plastic nc in an. electrically-ope 
edo flaps on inner wing sections, uilerons on outer sections, Lapa on top of the fuselage just aft of the pilot's cockpit 
and ailerons covered with fabric. Ailerons fitted with control perated firing through the top of the fuselage above 
trimming-tabs operator's compartment; two in n Sperry elec 
FUSELAGE,— Semi-monocoquo. atructur — C bulk ball" turret below the fu 
nid, eireumforentinl whiifenens, tied togotiior with. lonpgeronu and wud firing through side m 
tudinal stiffeners, tho whole Me Ne “ak MERE. ea midway between wings an th 
ae NHOS OO TRES STUN, UR AI dC RIL! Internal bomb stowage in ft 
Tait Uwir.—Cantilever monoplane type. Aluminium-alloy frame Normal enpatibs cupying. tho iet, 


work, with fixed surfaces covered with smooth metal sheet and i 
movable surfaces covered with fabric. Elevators and rudder fitted 
with control and trimming-tabs, 


mb which can be carried ir 
External racks no longer fitted 


DIMENSIONS.—Span 103 ft. 9 in. (31.0 ir 


LANDING Gran —Retractablo typo. Air-oil shock-ubsorber unita bighi 16 5.8 m É f 
Hydraulic wheel-brakes. Electrical rotracti Rotractable tail Heigho 10 Eh, Tine ABBE PAR ^ 
whoo! WxrGnrs.—Weight empty 32,720 Ibs. (14,855 kg 
we PrixT.—Four 1,200 hp. Wright H-1820-07 ninc-cylinder Se haar ey ane T M Maataa 
radial air-cvoled engines with General Electric Typo B-22 exhaust Poets te M 
ven turbo-superchargers installed in the undersides of the — l'ERFORMANCE.— Maximum speed 295 m.p.h. (472 kmh.) at 25,000 
ine nacelles, Hatmilton-Standard three-bladed constant-speed (7,625 m.), Climb to 25,000 ft. (7,625 4l min, Si 
i $5,000 ft. (10,670 m.), Normal range (maximum bomb load and 


full-feathering airscrew 11 ft in. (3.54. m.) diameter Self 
sealing fuel tanks in wings. Normal fuel capacity carried in six 


tanks in the inner wing sections 1,700 U.S, gallons (1,510 Imp 


mal fuel) 1,100 m 
ft. (7 625 mJ 


les (1,760 km.) at 220 m.p.h 


A Boeing B-17G, the 5,000th Fortress built by the Boeing Company, which went into service with the Sth Air Foree 
covered with the signatures of employees of the company 


THE UNITED 


ATES OF AMERICA 


The Boeing 307-B Stratoliner as supplied to Transcontinental and Western Air, Inc. 


The Boeing 314-A Clipper Flying-boat 


THE BOEING 314-A CLIPPER. 
Tvrr.—Four-engined Trans-oceanie flying-boat 


Wixes,—High-wing cantilever monoplane. Structure same as for 
Model 307 (which se 

HvLL.—Semi-monocoque structure, divided into eleven sections by 
truss-type bulkheads. Hull includes an upper or control deck, 
a main or passenger dock, and a series of watertight compartments 
below the floor structure, with Aush riveting on the bottom skin 
Cantilever two-spar hydro-stabilisers 

Tau. Unrr.—Cantilever monoplane type with three fins and rudders 
Aluminium-alloy framework, with smooth sheet covering on fixed 
surfaces and fabric covering on movable surfaces. Trimming-tabs 
in elevators and rudders. 


Power Prast.—Vour 1,600 hip. (take-off ruting) Wright Cyclone 

709C-I4AC1 double-row fourtoen-cylinder radial air-cooled geared 

igos of t 

wings. Engines accessible during flight through wing companion 

way. Harmilton-Standard full-feathering constant-speed nirecrewa, 

Fuel tanks in wings nnd hydro-stabilusers. Fuel capacity 5,408 
U.S. gallons. 

AccoXMODATION.—On two decks, upper, or control, deck and main, 
or passenger, deck, providing accommodation for crew of eleven 
(including two stewards) and sixty-eight day passengers and 36 
sleeping passengers. Aft of the control cabin on tho upper deck 
are tho main cargo, mail and baggage holds with combination 
cargo-Joading hatch and navigator's observatory above. 
Additional cargo space is provided in the bow of the hull. Mail 
and cargo holds have a total capacity of approximately 6 tons. 
The passenger deck is divided into nine sections, including a 
lounge or recreation room seating twelve passengers, six separate 
passenger compartments, a specially furnished de-luxe compart 

, galley and rest rooms and lavatories for men and women 

o decks ure interconnected by staircase, Complete radio, 


engines, in semi-monocoque nacelles in the lendi 


The 
interphone and signal light systems, Soundproofing, controlled 
heating and ventilation. 

Diwexstons.—Span 162 ft. (46.36 m.), Length 106 ft. (32.33 m.), 

20 ft. 44 in. (6.22 in.) 


Wetec Weight empty 48,400 lbs. (21,030 kg.), Weight loaded 
84,000 Ibs, (38,136 ke ) 
PenronMANce.—Maximum speed 210 im.p.h. (336 km.h.) at 6,200 ft 
(1,890 m.), Cruising speed at 60195 rated output 188 m.p.h. (301 
km.h.) at 11,000 ft. (4 m.), Normal cruising rango 3,085 miles 
(5,896 km.), Maximum cruising rango at maximum loaded weight 
4,000 miles (7,810 km.) 
THE BOEING 307 STRATOLINER. 
Eight Stratoliners were delivered to commercial operators, 
e Model 307 to Pan American Airways and five Model 


The Boeing PT-17 Kaydet Two-seat Primary Training Biplane (220 h.p. Continental engine). 


3 to Transcontinental and Western ji Inc isi actual height of 14,700 ft. (4,480 m.) cabin conditions designed THE BOEING (STEARMAN 75) KAYDET. 
In uy eas a ice the A e MIN CIA. Io Fal fhe equivalent to a height of 8000 11, (21010... This equipment U.S, Army Air Forces designations : PT-13, PT-17, PT-18 and PT-27. 
r military use and given the Army designation C-7 1 Feb. nas now been remove U.S Navy designation © NIS. 
ruary of the same year they initiated the first transocean servi Tau. Unir,—Cantilever monoplane typo, Aluminium-alloy framo. Ihe Siret actvios brahine venduti ofthe Be Model 75 
n behalf of Air Transport Command, firstly to Cairo across the work, fixed surfaces covered with smooth motal skin and movable the PT-13 (Lycoming: R-880. ine) which GER odd 
south Atlantic and Africa and later across the North Atlantic surfaces with fabric, "Trimming-tnbs in elevators and rudder, ^de el per Me ok ear Nie! EN a aS ph 
to Great Britain. ‘These services were operated by TWA under — LANDING Gean.—Rotractable typo. Electrically-operatod, with by fhe emos. Y a UR jr shs t T-1T [Continental 
s ta ACC. In the Sumnior of IDLE the find CUTd'8 sare auxiliary manual control, Hydraulic brakes, Retractable tai. — R-670-5 engine) in 1940, the 8 (Jacobs R-755-7 engine) 
tra z wheel and the PT ML were similar, except for the engines fitted 
med to Boemg for reconversion and return to TWA. In, ; ; 1 
lit i carts theechew hairis 39 0007NGur Vowrn Presa. Four LIOU | Wright Cyclone GR-1820-G Loz and certain minor equipment charges, with the exception of 
D às militar ins i bi i (Modol 307) 1,200 h.p. GR-1820.G660 (Model SA-307-B1) radial the PT which was built for use in Canada The PT-27 had 
Í covered 74 million miles wit iout nouni or cane t ü wir-cooled engines 1n semi-monecoque nacelles in tho leading-edge the same airframe and power-plant as the PT-17 but was fitted 
the process of reconversion tho 307-B's were fitted with of the wings. Humilton-Stundard theee-bhuled constunt-speed full- with cockpit enclosures and heating, night-lying equipment, 
13-176 ngs, power-unit anding-geur and tailplane The feathering airserew Fuel tanks in inner wing sections. No blind flying hood and instruments, et 
mplete e-designed, on ve forward ol ( tanks in fuselage h t struments, c 
n with also completely re-designed, only the forward of tl 1 Mit. A Of the U.S, Navy versions, the N2S-1 and N2S-4 (Continontal 
former separate compartinents, which can bo used. for M coxwonvri rew of five aud thiety-three (Model 307) or thirty. 670.4 engine) are similar to the IT-17, the N38-2 (Lycoming 
freight or cargo when necessary, being retained, The seating eight (Model SA-307-B1) passengers, Mwin passenger cabin of ris Atlee era Ue Me TCR. ice eon eee 
gt JM, É i kil Model 307 led into four eumpartments, each accommodating — H-U80-8 engine) is similar to the PT the N28-3. (Contin 
ity hus been increased from $3 to 38 with the seats arrungor luy J or four passengers an transverse hunks, ental R-670-4 engine) is similar to the PT-17A, and the N-28-3 
| pairs on euch side of a central aisle. Cubin superchurg on right central aisle, with mine individual rechning chairs (Lycoming R-80 engine) is identical to the PT-13D, these last 
has been removed. The re-built TWA Stratoliners curry the on left side o Nepurati ing-rovins for men und women, two aircraft eventually being standardised for unified production 
designation SA-307-B1L " y. Cargo compartinents. with capacity for for both services. 
TyrE.—Four-engined. Air-liner Ienenth. Hoar of. cabin. and. aecesible: from ` ; , "ebrüarv, 1943 
Wixos.—All-metal low.wing monoplane, Wing in six sections, ur out. ‘The robmilt SA-407- H1 neconimodates thirty-eight Frodustion; of tiis deaydet; Nas AONDE ta: February ED, 
consisting of two inner sections, two outer sections, and two tips | erst ibin, which i not vampartmontod like After 10,346 had been built 
Structure mainly of aluminium-alloy, built up of two spars, ribs, the Model 307 Tyre—Two-seat Primary Training biplane 
nd stre kir split traidung-edye. flaps. Trimming DIMENSIONS,—Span 107 ft. (32.03 m.), Length 74 ft. 4 in. (2 Wisos.—Singlo-bay unequalspan staggered biplane, NACA 2213 
tabs in ailer Flaps und ailerons ure fabric-covered ft, Of in, (0.93 m wing-section, — Contro-sc carried above the fuselago by 
FvsELAOE,—Semi-monocoque structure of circular cross-section Went Weight empty 30,000. Ibs, (03,020 Kes). Weight. loaded splayed-out wiro-braced streamliny stool-tubo struts, Ono “N 
Structure consists of aluminium-alloy ring and partition bulkheads, 45,000 Ibs. (20,430 lug.) type streamline steol-tube interplane strut on each side of the 
longitudinal stiffoners and circumferentials, the whole covered with — /rneonsaxek. Mux poo at 0,000 ft. (8X0 1.) 241 mph f Wing structure con 1o laminated spars and 
oth "Alclad" skin. In original design the fuselago wus sealed lan.h.), Cr Lat 10,000 ft. (1,050 m.) on 2,500 hop ribs, duralumin channel compression struts and steel tie-rod 
high-altitude operation with moderate supercharging. Auto 216 in p.h. (344 V ice veiling 23,900 fL. (7, 110 m.), Service bracing, the whole covered with fabric, Ailerons, of duralumin 
»atically-controlled supercharging and pressure-regulating equip ceiling on three e 18,200 ft. (5,550 m.), Absolute ceiling with construction, on lower wings only 
ent provided for operation mt altitudes of 14,000-20,000 ft any two engin 200 m), Maximum r at 10,000 ft. — FuskLAoE.—heotangular weldod  chromo-molyUdénum _stocl:tubo, 
100 m.) with a pressure differential of 24 Ibs./sq. in (3,050 1n.) at 50 per power 1,750 miles (2,818. kin.) at. 184 covered forward with metal. panols und aft with fabric 
staide atmospheric pressure and inside pressure, At an im p.h. (2044 km.h Tau Uwrr—Monoplane type. Wire-braved tailplane and fin, 
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Welded chrome-molybdenum  stecl-tubs framework and fabric 
covering, Trimming-tab in elevator 
Laxpina Gran,—Divided cantilover type 

torquo-rosisting oleo-spring shock-absorber, enclosed in n metal 
fairing. Hydraulic wheel-brakes Steerable tailwheel 
Power PLANt.—Ono 220 h.p. Lycoming R-680 (PT-13 or N28-2) or 
220 h.p. Continental R-670 (PT-17, PT-27, N2S-1, N28-3 or N38-4) 
295 hp. Jacobs R (PT-18) radial air-cooled engine 


&tecl-tube mounting. ‘Two-bladed ndjustablo-piteh metal airserew 


Each leg incorporates a 


or 


BREWSTER. 
BREWSTER AERONAUTICAL CORPORATION. 
Heap Orrick AND Works: Low( 
President : Preston Lockwood 
Vice-Presidents Zeus 

Lamond C. Henshaw 
Controller Alfred B. 


Istanp Ciry, NY 


Souc Dan € 


Peacock, Jr. and 


Cipriani 


The Brewster Aeronnutical Corpn., formed in 1932, took over 
the equipment, plant, designs and goodwill of the Aircraft 
Division of Brewster & Co., Inc., a company which had been 
manufacturing carriages and, later, automobile bodies since 1810, 


At the outset the Company concentrated on the manufacture 


BUDD. 
EDWARD G. BUDD MANUFACTURING COMPANY. 
Heap Orrick AND Works 
Budd 


PHILADELPHIA, PA 


President : Edward G 


Vico-Presidents : Edward G. Budd, Jr. and Donald Alexander. 
Chief Aircraft Engineer: Dr. Michael Watter. 
Secretary : H. A. Coward 
Treasurer; Paul Zens 
The Edward G. Budd Manufacturing Co. has specialised in 
the development of welded stainless steel products and is 


probably best known for its production of spot-welded stainless 
steel streamline railroad cars. In the aeronautical field it has 
concentrated mainly on the production of component parts 
under sub-contract with most the aircraft manufacturers, 
although it devoted considerable research into the 
design and manufacture of spot-welded stainless steel aircraft. 
In August, 1942 tho Company was awarded a contract by the 
U.S. Navy Department for the manufacture of X 
transport aircraft of stainless steel construction. This aircraft, 
carrying the Naval designation RB-1, was later adopted by the 
U.S. Army as the C-93 


of 


has also 


a number of 


THE BUDD CONESTOGA. 
U.S. Navy designation : RB-1. 
U.S. Army Air Forces designation : C-93. 

The Conestoga was the first aircraft of original design to be 
fabricated entirely of shotwelded stainless steel. It was de veloped 
under the sponsorship of the U.S. Navy Bureau of Aeronautics 
and was designed to meet a U.S. Navy specification for a twin 
engined cargo carrier and troop transport 

The design of the RB-1 was accepted by the Navy early in 
1942 and a contract for 200 was awarded in August of that year 


Potrol tank (43 U.S 162.75 
Oil tank (4 U.S, gallons = 15.14 litres) in ongine 
Accommopation —Tandem open cockpits, with ¢ 


gallons litres) in 
compartment 


nploto dual controla 


centre-soction. 


Baggage compartment, aft of rear cockpit 
DIMENSIONS,—Spnn 2 jn. (9.8 m.), Length 
m.) Height 9 ft, 2 in ) Wing aren 
sq. m.) 
Weicuts AND Loavtyos.—Woight empty 1,936 


of seaplane floats, wings and tail 
the design and construct 


irfaces, but later it undertook 
mplete aircraft 

It has specialised in the design of Naval shipboard aircraft 
Its first design was the SBA-1 two-seat Scout-Bomber, a quantity 
of which was built for the U.S, Navy by the Naval Aircraft 
Factory under the designation SBN-1 

This was followed by the F2A-1 single-seat fighter, n production 
order for which was placed by the U.S. Navy in the Summer of 
1938, and the F2A-2 which was ordered by the U.S, Navy, the 
British Gov the Netherlands East Indies Govern 
ment in 1940. This model was known in both the American 
and British services as tho Buffalo 

In 1041 production started 


ion of c 


nment and 


was on a new dive-bomber 


The U.S. Army also showed interest in the design and subse 
quently a military contract was awarded to the Budd company 
for 600. Conostogas tu carry tho A.A.F, designation C-93 
Static tests and the first test flight with the prototype were 
made in October, 1943 
Owing to manufacturing problems associated with a com- 
pletely now type of construction there were delnys in production 
and costs turned out to be substantially greater than the original 
estimates. These dillieulties, taken in conjunction with tho 
fast-changing situation in service requirements, resulted, in 
1944, in tho Army cancelling its contract for the C-93 and the 
Navy cutting its original contract for the RB-1 from 200 to 
twenty-five. These have since been sold out of the service 
Tyve.—Twin-ongined Troop ‘Transport 
Wias.—High-wing cantilover monoplane,  Stainle el structure 
fabricated by the Budd "Shotweld" method. Win t of 
two inner sections, which nro welded to special fuselage is 


Cargo-carrier and 


two readily-detachable and interchangeable outor sections and 
two wing-tips, Structure of stressed-skin D-spar type with shear 
web located ut 40% of the chord line, except for portions of inner 
sections from nacelles to fuselage, which are of the two-spar box 
type with removable leading-edg In addition to the spurs the 
inboard ends of the mnor sections incorporate three sets of top and 
bottom members to transmit wing loads to the fuselage frame 

Aft of rear spar or D-spar, former ribs carry metal skin on inner 


wing sections and fabric covering on outer sections, Electrically- 
operated spilt flaps, of D-spar type construction with fabric covering 
over former ribs nft of spur, on inner wing sectio Ailer 


of similar structure to flaps, on outer sections 


FUSELAGE.—Stressod-akin shot-welded stainless. stoel structure. built 
up of a series of channel-typo bulkhead rings spaced 18 in. apart 
nnd closed-hat type longitudinal stringers, the whole covered with 


a smooth skin. ^ There are only 


the length of the fuselage 


two solid bulkheads throughout 
n crash bulkhead wt the forward. end 


The Budd RB-1 Conestoga All-steel Transport (two Pratt & Whitney 


CALL. 

CALL AIRCRAFT COMPANY. 

Heap Orrick AND Wonks 

General Manager ; Reuel Call 

Chief Engineer : Ivan Call. 

Acting Chief Engineer : Spencer Call 

Phe Call Aircraft Company has developed a light two-seat 
cabin monoplane known as tho Call-Air, a description of which 
follows 

In July, 1944, the Call-Air Model A fitted with a 100 h.p. 
engine received Approved Type Certificate No. 758. 

THE CALL-AJR MODEL A, 

Two-sent light cabin monoplane 
Kigidly-bracod luw-wing monoplane, 


Arron, Wyo. 


Structure comprises 


R-1830-92 engines). 


Weight loaded Ibs kg), W wling 10.94 
(44.6 kg./sq. m.), Power iing 12 Ib 8 hg 
PERFORMANC Maximum speed 124 m.p.h 5 r 
speed at sen level at 65 per cent. pov f k 
Landing speed 52 m.p.h. (83,0 kr ate of at 
min, (266 m./min.), Service 141 I 
505 miles (812 km.), Endurance i 
output) 4.75 hours. 
designated by the U,S. Navy as the SB2A-1, and by the R 
Air Force as tho Bermuda, The manufacture of this ne 
plane was abandoned after two deliveries to the U.S, N 
R.A.F 
On April 18, 1942, the control of the Brewster factories 
taken over by the U.S. Navy Department and Capt 
Westervelt of the Navy Construction Corps (Ret.) was placed 
charge. The Company was restored private ip 
month later 
In 1943, the Company undertook the mar ture of 
Vought Corsair single-seat fighter for the U.S vy under 
designation F3A-1 The contract for this aircraft was termi 
by the Navy Department on July 1, 1944 
of the cargo hold and an end bulkhead to which 
attached. > 
Taie Uwir Cantilever monoplane ty k 1 iral 
Fixed surfuc are all-metal of Day ign with for T 
of spar covered with a steel skin which is reinforced hord 
top-hat section stiffeners between riba. Movable 
D-spar structure with fabric covormg nft of spur 
durfaces balanced dynamically. nerodynai and statica! 
Lisp Gs table tricycle typo. land pneurnat 
hock -alsorbors. Main wheels retract into or nucelle J 
nbout, half of cach wheel in airstream. — Non-stecralllo nov 
retracts into fuselage, — Electric retraction 
Powen l'iavr.—EIwo 1,200 h.p. Pratt & Whitney It-1830-92 T 
Wasp fourteen-cylinder radial air-cooled engines in semi-mor 
tressed-skin stainless steel nacelles. Forw nucelle bulkhes 
ucts us fireproof bulkhead and attaches to the front spar. Land 
ar bulkhead mounted on rear spur. Between theso bulkl 
ix a fuel tank (259 U.S. gallons = 215 Imp, gallons) with wer 
deor below. J'urthor fucl tunk (238 U.S. gullons 194 T 
gulluns) in each. wing outboard of nucello, also with access pi 
below. All tanks of stainless steel. Total fuel capacity : 994 | 
yullons. Hopper oil tank (30 U.S. gallons) in each nacello, H 
ilton Standard Hydromatic three-bluded constant-speod 
feathering airscrews. Diameter: 11 ft. 7 in, (3.54 mm), Com 


init 
punting 

orios, is quickly detuchablo at t 

interchangeable from left to righ 

\UCOMMODATION.—Normal crew of 

pilot and co-pilot side-by side 
with tablo and’ sto 


m 


position 
controlled 


oil tank and cooler, dire 


assembly, including cowled en, 
ranh 


ho 
t sido or y 
two. 

with c 
behind 


pilot's k 
radio is uccessible to both pilot und co-pilot 


zine, sirser 
ng starter ant 


eproof bulkhead a 


flight deck is an access compartment with entranco door 0n T 
lo. Stuirs lend to flight deck. Thoro i» also stowugo in 
mpurtinent for miscellaneous equipment. Cargo corpurtr 

uft of crash bulkhead is 23 ft. (7.625 1n.) long with an unobstru 

cross-section 8 ft. x B ft. (244 x 2.44 m.) throughout 

At the beginning of the upsweep of tho lower fusela 

hinged un olectrically-operated ramp 10 ft. (3.03 m.) lor 

(2.44 m.) wide for loading. Manually-operated clam 

aft of ramp retract upward into tho sides of the fuselag 

tain the 8 ft 8 [t. cross-section throughout travel fron 


ound 


wco and is capablo of support 

the main cargo floor. 

truck can be driven up the ram 

o ramp there are two 40 in 
ient 


th 
ually-operated 2 ton hoist for unlo: 


compart 


for kidding cargo up tho rump 
eompartinent 
inpartmont removablo 
virborne parwchuto t 
six parachute "The 
the opening aft of the cargo rar 
and sixteen 


veined 


containers 


sitting 


for Jasbir 


cases can also bi 


»p into tl 
60 in 


roops, t 


containers ure 
Twenty-four stretcher 
accommodated 


np 


lighting and ventilation of cargo space. 
g Bo sp 
provides power for engine starting, ra 


lighting circuits, 


DiskNsIONS. Span 100 fi 
Height 31 ft, 9 in. 
iwrs.— Weight empty 20,156 
390 U.S, gallons fuel) 9,600 Ibs. 
lbs. (6,222 kg.), Weight loaded 
PERFORMANCE. 
ft. (2,290 m.), Cruising speed 
speed (with full load) 78 m.p.h 
miles (1,120 km.), Maximum 
1,620 miles (2,590 km.) 


Wei 


Maximum speed 18 


lbs 
(4,35 
3 


m.p.h 
165 m.p 
a 


cruising 


The ramp whon closed can be used for addition 
ubstantially the | 
The largest military ambulanco or a 14 


doors, 


42 
d 


hesters, hydraulic wheel brakes, 
wing flaps and landing-gear retraction 
gene for landing-gear, wing flaps, cowl flaps and rar 
(30,5 mm), Overall lengthy 68 £t 
(9.68 m), Wing arca. 1,400 sq 
(0,160 kg.), Cargo lou 
kg.), Dispo 
60 Ibs. ( 


( 
h 


5 km.h.) 


run 


body. In ad 


For cargo handling there is an overhe 

ling trucks and a 1 

io-down rings in floor ant 
carg 

umy be ] 


Mong t 
vided for 
with c 


her 


volt electric 
interphone 
cowl flu} 
Einergen 


ft. (110 


15,372 kg.) 
315.2 km.h.) 
(364 km.h.) 


normal 


one on each 


Normal range 


litioi 


nw 
ho sul 
4 


able load 13,704 


tankag 


Tne Call-Air Model A Two-seat Light Monoplane (100 h.p. Lycoming engine), 


spruce spars, built-up spruce ribs, dura 
wling-edge and fabric covery. Wing bracing by Voc 
from upper longerons of fuselage, An additional’ strut 
side to point of attachment. of Innding- gear. shock-strut 
Posetace.—Welded — chrome-molybdenum — steel-tubo framework 


covenst with fabric over light secondary structure 
Lait, Untr.—Braced monoplane type. Welded steel-tubo framework 
covered with fabric 
LawbiNG Gean—Divided type. Comprises hydraulic 
absorber legs the upper ends of which are attached to the front 
wing-spars with the lower ends hinged to the lower fuselage 


shock 


CESSNA. 
THE CESSNA AIRCRAFT CO., INC. 
Heap OFFICE Wremts, Kansas 
Works : Wiremra AND. HUTCHINSON 
Established : August 22, 1927. 
President and General Manager: Dwane L. 
Executive Vice-President and Treasurer 
Secretary and Controller ; Frank Boettger 
Chief Engineer; Tom Salter 


KANSAS, 


Wallace 
Dwight S. Wallace 


Factory Superintendent, Wichita Plant Arthur Sheldon 

Factory Manager, Hutchinson Plant C. R., Larkin 

During 1944, the Cessna Aircraft Company continued th 
production of the service version of its pre-war T-30 commercial 
cabin monoplane, concentrating only on the UC.78 (JRC-1) 


light personnel transport version, All AT-17 advanced training 
nodels accepted for delivery after January 1, 1943, were re 
designated UC-78. 
THE CESSNA BOBCAT. 

U.S. Army Air Forces designations: AT-17 and UC-78. 
U.S. Navy designation: JRO-1. 
R.C.A.F. name: Crane. 

The Bobcat is a military adaptation of the 'T-50 five-scut 
vommercial monoplane which appeared in 1940. It was first 
"ult in military form in 1941 as an advanced trainer for tlic 
l A.F. as the Crane (two Jacobs engines) and for t 5] 


Army Air Forces as the 
Later the Jace 
the U.S,A.A.I 
the aircraft was 
the C-78 (later UC-78) and JRC-1 

Both the AT-17 and UC-78 were fitted with Hamilton Standard 
constunt-speed airserews, but subsequent series of both model 
have had two-blade fixed-pitch wooden airserews, Otherwise 


AT-8 (two Lycoming R-680-9 engines) 
standardised for both models 

version being re-designated AT-17. In 1942 
adopted for light personnel transport use a 


s power-plant was 


manor variations in equipment distinguish the various 
eres model: 

With the reduction in U.S.A.A.F. training requirements, 
all AT-17B an AT-17D trainers delivered after January 1 
1943, w re-designated UC-78B. and UC-78C respectively 
Tyre. Twin-engined Advanced Training monoplane (AT-17. Bobcat 

r Crane) or light Personnel Transport (UC-78 or JRC-1 


CHANCE VOUGHT. 
CHANCE VOUGHT AIRCRAFT DIVISION OF THE UNITED 
AIRCRAFT CORPORATION. 


Heap Orrick AND Works 
General Manager: Rex B 


STRATFORD, CONNECTICUT 
Beisel. 


Assistant General Manager; J. M. Barr. 

Assistant General Manager—Assistant Secretary: James J 
Gafney 

Engineering Manager: Paul S. Baker 

Chief Engin James M. Shoemaker 


Factory Superintendent; J. W. Palmer 

In January, 1943, the Chance Vought and Sikorsky Aircraft 
Divisions of the former Vought-Sikorsky Division of the United 
Aircraft Corpn. were reconstituted as separate manufacturing 
divisions to enable Chance Vought to devote all its energies to 
the development and production of combat aircraft, while the 
Sikorsky Division will work solely on the development of the 
helicopter for both military und civil purposes 

During 1944-45 production of the Chance Vought Division was 
devoted entirely to the F4U Corsair single-seat shipbourd fighter 
for the U.S oyal Navy The Corsair was also in 
Aircraft. Corpn 


Nuv y and the 


production by the Goodyear 


THE CHANCE VOUGHT CORSAIR 
U.S. Navy designation : F4U (Also F3A when built by Brewster and 
FG when built by Goodyear). 
British name : Corsair 
The Prototype XF4U-1 
1940 and affer protracted te: 


was delivered to the L 
the Corsair 


S. Navy in 
ordered in 


l-tubo Vees 
‘ull.swivelling 
Lycoming O 


Hayes low-pressure wheels 
tail-wheel 
5 four-cylinder horiz 


longerons by fairod-in st 
and hydraulic brakes 
Power Praxt.—Ono 100 hp 


vntally-opposesd. wircootod engine on welded steel babe mounting 
Sensenich airserow, — Fuel capacity : 23 U.S. gallons, Oil capacity 
2 US. gallons. 

OMMOVATION, —Enclosed cabin seating two side-by-side with dunl 


controls. Door on cach side of cubin, Baggage spuce behind 


seats. 
DIMENSIONS 


Span do fe B in. (100 m), Length 29 Ft 73 in, (7:23 


THE UNITED STATES OF AMERICA 


m.), Height (tail down) Tit (2.093 m.), Wing aren ESTA wy, Et. (14 
sq. m.) 

Wetcurs asp Loanixcs.—Weight empty 1,050 Ihs. (477 kg.), Dispo: 
able load 600 Ibs. kg), Weight loaded. 1,550 lbs. (704 kg 


Wing loading 8 a. ft. (41.7 kp./ay Vower londin 
15.5 Ibs.jh.p. (57.0 kg. l.p.) 
PERFORMANCE: —Muximum speed 103 mph. (154 kmh 


peod 101 in.p.h. (162 krn.h.), Stulling speed 45 m.p.h. ( 


m.), 


, Cruising 

? km.h.) 

min.), Servies coiling 
(530 kin.) 


of climb. 710 ftn 
(3,003 1n.), Cruising rang 


Initial rate n. (216.5 m 


13,000 ft 


342 mile 


Tho Cessna UC-78 Bobcat Light Personnel Transport 


cantilever NACA 23012 wing 

n ono piece with laminated spruce spars, spruco 
ading-edge und wing-tips, the 

Spruce compre r4 and stair 


Winos.—Low-wing monoplano 
section, Wit 


ply wood-covered 


ribs, whole 


covered with fabric yon mem 


drag wiro internal bracing. 'Truiling-edge flapa between 
ailerons and fuselage. Flaps uro of wooden construction und 
electrically-operated. Staticully and serodynamically-balanced 
ujlorons of similar construction to flaps. Trim-tab m starboard 
uilerons adjustable on ground only 


ded steel-tube structure covered with 
ondary framework 

Tail-plane and 
levators have welde 
d with fabric Both 
potely-controllable 


Rigidly-braced w 
fabric over a light wooden s 

Tam, Uwrr.—Canülever monoplane ty 
wooden construction. Rudder and 
tube frames. The whole unit is cove 
and elevators incorporato metal re 
type twin-tabs 


FUSELAGE 


fin of 
steel 
idder 


balanced 


LawpING Gean.—Retractable type. Two independent units, 
incorporating Bendix air-oil shock-absorbers beneath each engino 
nacelle. Whoels retracted backwards into engine nacelles by 
single electric motor, rollor chains and. serew-juek arrangement 


quantity in the Autumn of 1041 
flew in June, 1042 

Up to the end of 1944 the U.S. Corsair had been used exclus 
ively by the U.S, Navy and Marine Corps us a land-based fighter 
in the Pacific, being first reported in action in the Solomon Islands 
area on February 15, 1943. It has, however, been under constant 
development and has now been revised to meet all U.S. deck 
landing requirements. 


The first production F4U-1 


Since the first deliveries of the F4U-1 over 500 major and 
2,500 minor engineering and production changes were made 
in this aircraft, the version known as the F4U-1D being fitted 
with clipped wing-tips, a twin-pylon rack under the fuselage 


for carrying two 1,000 Ib. bombs or auxiliary fuel tanks, a new 


liding hood, nyht-fighting und rocket-proyectile 


water 


clear-view 


equipment Injection, etc 


The latest version of the Corsair, tho PAU, is fitted with a 
two-stage turbo-supercharged R-2800-18 engine and incorpor 
utes several other detail chan 

The Corsair was algo put into. production by the Brewster 
Aeronautical Corpn. and the Goodyear Aireralt Corpn. The 
Brewster production programine failed to meet. requirements 


and the contract was cancellod by the U.S. Navy in July, 1944 
By mid-1945 over 10,000 Corsairs had been delivered, over 
6,000 by Chance Vofight, 3,000 by Goodyear and 735 by Brewster 


Single-sent Fightor 
Low-wing cantilever 


Lyre 
Wiss. 


roots und the oute 


with inverted. "gull"-type 
tat dihedral angle 


monoplan 


iections ^ coar: 


The Chance Vought F4U-4 Corsair Single-seat Naval Fighter (Pratt & Whitney R-2800-18 engine). 


two 225 h.p. Jacobs engines). 


Hydrauhe expander-type wheel br 
Power Prasr—Two du 755.0 seven-cylinder radial wir-couled 
agines each mated at 225 h.p. at sea level and with 245 li p. availublo 


mountings are attached. to welded ste 


front nacelle truss through four vibration-absurber bushu 
NACA cowlings Hwnilton-Xtandard constant-speed or Hartzel 
fixed-piteh wool atrscrews, Fuel tanks im wing. Normal fuel 
capacity 120 U.S. gallons (454 lit Maximum capacity 100 
U.S. gallons (605 litres) 


ACCONMODATION.—Enclosed cabin four or five, Front pair 


Divenstoss.—Span 41 ft, 11 in, (12,8 m.), Length 32 ft, 9 in. (10 m.), 
Hoight 9 ft. 11 in. (3.03 m.), Wing area 205 sq. ft. (27.5 sq. m.) 

Wetents,—Weight empty 4,050 Ibs. (1,830 ky.), Weight loaded ñ, 
Ibs. (2,588 kg.) 

PERFORMANCE.—Maxunum speed at sen level 179 m.p.h. (286.4 km.h 
Landing speed with Naps 65 m p.h. (104 km.h.), Initial rate of 
climb 1 5 ft in. (460 i. min), Service ceil 15,000 ft. (4,575 


m.), Cruising range 750 miles (1,300 km.) 


The Chance Vought Corsair Naval Fighter. 


all-metal construction with t-welded smooth skir 


Single-spar 
Outer wings fol upward for stowage m niroraft carriers 

FuskLNGE.— Allmetal monocoque structure with smooth spot-welded 
skin 

Tan. Univ —Cantilover monoplane Allmetal monocoque 
construction similar to that of wings. Balanced rudder 
Frimming-ta vlovator 

Laxoso Gran, —Hetractabl, Whee raised backward 
into underside of wings mul apertures are closed by hinged doors 


alter wheels are retracted 
Pratt & Whitney 


and strut füirin, 
Howe One 2.000 fi qr 


2800-8 donble-ro. 


v Pas 
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rlial wirseooled engine, "hice bluded Hanilton Stunde Hydro 
matie estant speed. wirscrew. — Water ngectian syatenr— Dropp 
able long-range buel-tank may he arrie beneuth: Disel 

ACCOMMODATION. —Enclosed pilot's cockpit: over wing 

ARMAMENT. Nis J0 cal, machine-guns, all rnennted m. outer wing 
Two 1,000 Ib. bombs may be corel under the fuselage. Eight 
rockets may be installed. tour under cach wimg 

Divesstoys.—Span AL ft. (12,5 m), I hoa fto an. (Iob m.) 


WEIGHTS AND PERFORMANCE —No data available, 


THE CHANCE VOUGHT KINGFISHER 
U.S. Navy designation : OS2U (also OS2N when built by Naval Aircratt 
Factory). 
Fleet Air Arm name : Kingfisher. 

Phe NOS?U-I protype was delivered to the US, Navy in 1038 
and the first production OS2U-1s into service in 1040 
Two further and generally similar series, tlie OS2-U2 and Os 3 
followed, the latter model also going into production at. tho 
Naval Aireraft Factory us the OS2N-1, The British Kingfisher 
s a counterpart of the OS2U-3 
Kingfisher is no longer in production, but it was still in 
^ at the end of 1944. 

Tyre.—Two-seat Observation Scout landplane 
Wisas.—Mid-wing | cantilever Centre-seetion 
with fuselage, Two tapering outer panels 

a single-xpar with J-shaped metal leading- 
ige. Aft of spar wing is covered with fabrie. The trailing-edge 
icludes deflector-plate type flaps and drooping ailerons, Spoilers 

are built into the upper wing surfaces to provide lateral control 

when the ailerons are drooped 
FUSeLaGe.—All-metal monocoque of 
construction 
or channels, 
member 
Tair Uxir.—Cantilever monoplane type. Fixed surfaces are all-metal, 

Movable surfaces have fubric-covered motal frames. Tho movablo 

surfaces are equipped with trimming-tabs controllable in flight by 

the pilot 

Laspina GEAR Split type Each oleo shock-absorbing strut 
forms one leg of a tripod bolted to fusolago fittings. Duo-servo 
hydraulic brakes and high pressure tyres, Free swivelling lock- 
able tail-wheel equipped with smooth-contour pneumatic tyro. 

The tail-wheel shock-strut is of the oleo-nir cushion type, As a 

seaplane, a single main float is attached to tho fuselago by two 

centre-line struts and bra Wing-tip floats are connected 
to the wing by five alu streamline struts 


went 


maplane or 
monoplane integral 


Structure comprises 


torque-resistingr 


riveted und spot: welded 
The skin panels, reinforced by spot-wolded stiffonors 


nro riveted to two upper longerons and one keel 


ng wires, 
nium alloy 


COLGATE. 


COLGATE AIRCRAFT CORPORATION 
Hip OFFICE AND Works; Awrrvvir.LE, Loxo Istanp, N.Y. 
President and General Manager : Gilbert Colgate. 
Secretary and Treasurer; EZ, H. Fulton 

Phe Colgate Aircraft Corpn. is the successor to the Spen 


COMMONWEALTH. 
COMMONWEALTH AIRCRAFT, INC. 
Heap OFFICE AND Works: Kaysas Giry, Kansas 

Charles H. Dolan 
Commonwealth Aircraft, Inc into being in October, 

1942, when Rearwin Aircraft & Engines Inc., was acquired by 

New York interests headed by Mr. Charles H. Dolan, and was 

reconstituted under its new name, 


President and General Manager 


The original Rearwin Company was formed in May, 1929 and 


CONSOLIDATED VULTEE. 
THE CONSOLIDATED VULTEE AIRCRAFT CORPORATION. 


Heap Orrick; Saw Dieco, Car 


Works : SAN DrEGO AND VurTEE Friern, Cat; Fortra Wortit 
"lTEx.; NasuvILLE, TENN.; Wayne, Micu.; New Onveans, 
La.; Miami, Fua.; ALLENTOWN, Pa 


MODIFICATION CENTERS 
N.C, AND LovisvitLLE, Ky. 
President: Harry Woodhead. 
Executive Vice-President: I. M. 
Vice-President : C, T. Leigh. 

Vice-President in Charge of Finance : F. A. Callery. 

Secretary and Treasurer: W. M. Shanahan 

The Consolidated Vultee Aircraft Corpn. was formed in March, 
1943, by the merging of the Consolidated Aircraft Corpn. and 
Vultee Aircraft, Inc 

The first step towards the merger occurred in December, 1941, 
when Vultee Aircraft, Inc. acquired 34 per cent of the common 
stock of the Consolidated Aircraft Corpn. and although the final 
merger did not take place until March, 1043, the two concerns 
were linked closely in management by January, 1942 

The Consolidated Vultee Aircraft Corpn. has manufactured 
a wide variety of military aircraft ranging from the four-engined 
Dominator B Liberator B-24 and Liberator Express C-87 
landplanes, the Catalina. PBY twin-engined flying-bout down 
to the Valiant single-engined Basic Trainer, and the Sentinel 
light linison monoplane. 

Consolidated Vultee co-operated with the U Govern 
ment in facilitating the production of its aircraft by other 
companies, At the request of the Army authorities it mado 
its designs available to the Ford Motor Company, the Douglas 
Aircraft. Company and North American Aviation, Inc., all of 
which were engaged in the manufacture and assembly of Liber- 
ator bombers to augment the production in the Company's own 
plants 

Tho Catalina was re-designed by the Naval Aircraft Factory 
in n slightly modifiod form as the PBN-1 and, during 1944, it 
was nlao in production by the Boeing Aircraft of Canada, Ltd, 
and Canadian Vickera, Ltd 


Tuesoy ELIZABETH CITY, 


, Aniz.; 


Laddon 


st alit 
The Chance Vought OS2U-3 Kingfisher Two-seat Observation Scout Seaplane (Pratt 
Power Pra —One Pratt & Whitney Wasp-Junior B-085-AN-2 
radial air-cooled engine rated at 400 hp. at 5,000 ft, (1,525 m.) 


and at 450 hp. for take-off 
ige gills. Hanulton-Str 
sartor The Tuel tan 
section of the wing and hu 
vil tank is of 


NACA cowling, adjustable trailing 
Cartridge 


| constant-speed nirserow 
* built integral with the centre 
n eapieity of H4 U.S, gallons, Tho 
d aluminiuni-alloy conatructian mounted in 
the eng ipartinent and has an oil capacity of 10 U.S, gallons 
An oibcooter, amd wutomatie vibtemperature control-unit aro 
included in the Iubricating system 


wok 


ACCOMMODATION .— Pilot and gunner in enclosed cockpits. Complete 
flying, ongine, and navigation instrumenta. 
Moves. Ono fixed Meal synchronized mwhmnogun firing 


through the airscrew, 
machine 


00 rounds of ammunition ; nnd one flexible 
n in rear cockpit mounted on u rotating and tilting 
seat, 600 rounds of wninunition.  Bormb-racks in the outer panels, 

fying two 100-Ib, bombs or eight 30-Ib. bombs, Provision 


for « 


Larsen Aircraft Corpn. which was formed to develop an am 
phibian flying-boat with several novel features: 

During (41 the company continued with the development. 
work on the Colgate-Larsen CL-15 amphibian and in addition 
undertook sub-conteact work on behalf of other aircraft companies 


was operated as a partnership by M. A 
Rearwin and Kenneth R. Rearwin, In Dec 
Airplanes bought the assets, including 
fixtures, patterns, ctc, of the Le Blond 
Cincinnati, Ohio, und the name of the concern was changed to 
Rearwin Aircraft & Engines, Inc, The products of the Rearwin 
and Le Blond Companies and of Rearwin Aircraft & Engines, 
Inc., have been fully described in earlier editions of this Annual, 


Rearwin, Royce 8 
mber, 1937, Rearwin 
patents, machinery, 

Aircraft Corpn. of 


& Whitney R-985-AN-2 engine), 


for cumera-gun, radio, sinoke-tank and other equipment for sp 


missie 


Dimensions (Senplane).—Span 35 ft. 10}4 in 
H3 ft. (10.25 m.), Height 14 ft, B in. 
261 (244 sq. in.) 


Weta aso Lospios. (Observativn Seaplane), Weight empty 
3,335 Ibs. (1,514 kg.), Weight loaded 4,980 Ix 0.8 kg.), Wir 
loading 19.0 Ibs./sq. ft. (92,6 kg./sq. rn.), Power lomding 1245 


(10.96 10.), Length 
Tia in (4.47 m.), Wing area 


sq. ft 


Ibs.[h.p. (6.63 kg.[h.p.). 
VinromtANck (Observation Seaplane).—Maximum speed at 5,000 ft 
(1,820 m.) 171 m.p.h kin.h.), Cruising speed nt 75% power 


6,000 ft. (1,830 mm.) 152 m.pl, (244.7 kin.h.), Lo 
m.p.h. (88.5 kin.h.), Rate of climb at 4,000 ft. (1,220 m.) 960 
ft.[min. (202.8 m.[min.), Service ceiling 18,200 ft, (5,500 m.), 
Cruising range at 0,000 ft. (1,830 in.) at , power 908 miles 
(1,400 km.) 


ng speed 


in connection with the Air Defence Programme 


After America’s entry into the War all development work wus 
suspended und the Company devoted itself solely to work of 
nationul importance, 


During 1944 Commonwealth Aircraft, Inc., was engaged in the 
production of Waco troop-currying gliders for the U.S. Army 
Air Forces 

In 1945 Commonwealth Aircraft, Inc. acquired the manufact 
uring rights of the Trimmer three-scat twin-engined Amphibian 
(see under Allied"). It ix also engaged on the development 
of several other post-war uireraft, onc of which will be an enlarged 
version of the Trimmer with increased power and capucity 


The Consolidated Vultee B-32 Dominator Heavy Bomber (four Wright R-3350-23 engines), 


In 1943 the corporation acquired the resources of the Stout 
Research Division m Dearborn, Mich., where projects for post 
war development are in progress. 


THE CONSOLIDATED VULTEE MODEL 33 DOMINATOR. 


U.S. Army Air Forces designation : B-32. 

Tho B-32 was the last U.S. heavy bomber to go into action 
in the war, aircraft of this typo flying a score or so of sorties 
before Japan surrendered, 

Although the B-32 was designed to the samo specification 
as the B-29 Super-fortress and the prototypes of both aircraft 
were flying at the sume time, considerably moro development 
was necessary with the B-32,  Pressurixation und remote control 


of gun turrets were abandoned and the twin-ruddered B-24 
type tail used in the three XB-24 prototypes was replaced by 
the gigantic single fin and rudder shown in the accompanying 
illustrations. 

With the end of the war production of the B-32, whieh was 
undertaken as possible insurance against tactical or production 
failure of the B-29, was cancelled, 

The power-plant consisted of four Wright R-3850-28 engmes 
driving four-blade Curtiss Electric reversiblo-piteh airserows 

The B-32 carried a normal crow of eight and was provided 
with an armament of ten 50 cal, guns in five turrets. The 
tandem bomb-bays had a maximum capacity for 20,000 It 
(9,080 kg.) of bombs, 
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The Consolidated Vultee B-32 Dominator. 


DiwENSIONS.—Span 135 ft. (41.2 m.), Length 83 ft. 1 in. (25.3 m.), 
Height 32 ft. 2 in. (9.8 m.), Wing a 2: sq. m.) 
WrtGnrs.— Weight. empty 60,272 Ibs loaded 


100,000 lbs. (45,400 kg.), Maximum overloaded weight 120,000 Ibs 
(54,480 kg.) 

Perrormaxce.—Maximum speed over 300 m.p.h. (576 km.h.) at 
25,000 ft. (7,625 m.), Ceiling over 35,000 ft. (10,680 m.), Range 
with maximum bomb load 800 miles (1,280 km.), Maximum 


range 3,800 miles (6,080 km.). 


THE CONSOLIDATED VULTEE MODEL 32 LIBERATOR. 
U.S. Army Air Forces designations : B-24, TB-24, 0-109, F-7. 
U.S. Navy designation: PB4Y. 
British name : Liberator, 

The contract for the construction of the first Model 32 was 
signed with the U.S. Army on March 30, 1939. The proto 
type XB-24 flew nine months later, on December 29, 1939. 
It was put into production in the Autumn of 1940, for the U.S., 
French and British Governments, and when France fell the French 
contracts were taken over by the British authorities. Develop 
ment of the B-24 progressed through several stages before it 
went into large scale use in the L Army Air Forces, the early 
production Liberators being mainly delivered under British con 
tracts. 

The Liberator was finally withdrawn from production on May 
31, 1945, after a total of over 19,000 had been built, over 10,000 
by Consolidated Vultee at San Diego and Fort Worth, and a 
further 9,000 by Ford, Douglas and North American 

B-24 (LB-30A). The first twenty-six Liberators off the 
production lines at San Diego were released to the British Gov 
delivered by air to Great Britain, They wore 


ernment and 


found to be unsuitable for European combat conditions and 
were converted into unarmed transports for use on the trans 
Atlantic Return Ferry service 

B-24A (Liberator I), As with the B-24, fitted with four 
Pratt & Whitney R-1830-33 engines with two-speed super 
chargers and driving Hamilton Standard Hydromatic full 
feathering airserews. The B-24A had an armament of six 


eal. and two 30 enl. flexible guns, the latter in the tail position 
The Liberator I was put into service with R.A.F. Coastal Command 
and was armed with four 20 m/m ing beneath 


cannon in a fü 


the forward fuselage, two .303 in. waist guns, one .303 in. tunnel 
gun nnd two 303 in. tail guns 
Liberator II (LB-30 Had no 33-24 counterpart (LB-30 


designation 
"our Pratt 


rator built to British. specificntions), 
1-1830-83C4G. engines with two-spec 
full-feathering air 


signifies Lil 
& Whitney 


iperchargers and driving Curtiss Electric 
Armed with eleven 


screws 303 in. guns, eight in two Boulton 


The Consolidated Vultee B-24J Liberator. 


Paul power turrets, one dorsal and one tail, one in the nose 
and two in waist positions 

XB-24B. The first B-24 to be fitted with turbo-supereharged 
engines, solf-sealing tanks, armour, and other modern refine 
ments. 

B-24C. Four Pratt & Whitney R-1830-41 with 
exhaust-driven turbo-superchargers. Armament. augmented to 
include two power-driven turrets, one dorsal and one tail, each 
fitted with two 50 cal. guns. In addition, there was one 50 cal 
noso gun and two similar guns in waist positions 

B-24D (PB4Y-1 and Liberator B.II and G.R.V.). Four 
Pratt & Whitney ReTS8043 er Armament further 
inereased by the addition of two further nose guns and ono 
tunnel gun, making a total of ten 50 cal, guns. Fuel capacity 
increased by the addition of auxiliary self-sealing fuel cells 
in the outer wings and there was provision for long-range tanks 
in the bomb-bay. The first model to be equipped to carry 
two 4,000 Ib. bombs on external racks, one under each inner 
wing. The Liberator G.R.V. was used as a long-range general 
reconnaissance type by R.A.F astal Command. Fuel eap 
acity was increased at the expense of armour and tank protection. 
Armament consisted of one .303 in. or 50 cal. gun in the nose, 
two 50 cal. guns in the upper turret, four .303 in. or two 50 cal 
guns in waist positions and four .303 in. guns in a Boulton 
Paul tail turret. Bombs or depth charges 5,400 Ibs 


B-24E (Liberator IV). Similar to B-24D except for minor 
Built by 


engines 


equipment details. Consolidated (Forth Worth), 
Ford (Willow Run) and Donglas (Tulsa) 
B-24F. An experimental version of the B.24E fitted with 


exhaust-heated surface and 


tail surfaces, 


B-24G, B-24H and B-24J (PB4Y-1 and Liberator B.VI and 


anti-icing equipment on wings 


G.R.VI). Similar except for details of equipment and minor 
differen: nssocinted with different manufacturing methods. 
B-24G built by North American (Dallas) B-24H built by 


Consolidated (Forth Worth), Ford (Willow Run) and Douglas 
(Tulsa). B.24J built by Consolidated (San Diego and Fort 
Worth), Ford, Douglas and North American (Dallas) ‘our 
Pratt & Whitney R-1830-43 or 05 engines. Armament further 
improved to include four two-gun turrets, in nose and tail and 
above and below the fuselage (details below). Later models 
of the B-24J were fitted with exhanst-heated anti-ieing equip 
ment, Tho Liberator G.R.VI was used ns n long-range general 
reconnuissance type by R.A.F. Coastal Command. Armament 
consisted of six 50 eal two each in nose and dorsal turrets 
and in waist positions, and four .303 in. guns ina Boulton Paul 
tail turret. Bombs or depth charges 4,500 Ibs. (2,045 kg.) 


guns 


XB-24K. Tho first Liberator to be fitted with a single fin 
and rudder, An experimental model only 

B-24L. Similar to the B-J but fitted with a new tail 
turret with two minually-operated 50 eal guns. The two guns 
had a wider field of fire and the new turret, which was designed 


by the Consolidated. Vultee Modifi Center at "Tneson 
permitted à saving of 200 Tbs. (91 ky.) im weight 

B-24M. Sume as tho B-24L except fitted with a new Motor 
Products two-gun power-operated tail turret, A B-24M was the 
6,726th and last Liberator built by Consolidated. Vultee at San 
Diego 

B-24N. Tho first production single-tail Liberator. Fitted 
with new nose and tail gun mountings, Only a fow were built 
before the Liberator was withdrawn from production on May 
91, 1045. 

CB-24. Numbers of B-24 bombers withdrawn from operational 
flying in the European Theatre of Operations were stripped of all 
armament and adapted to various. duties, including utility 
transport, ete, Painted in distinctive colours and patterns, 
they were also used as Group Identity. Aircraft to facilitate 
the assembly of hombers into their battle 


large numbers of 
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formations through and above overcast weather. All these 
carried the designation CB-24. 
TB-24 (formerly AT-22) A conversion of the B-24D for 


specialised advanced training duties. All bombing equipment 
and armament removed and six stations provided in the fuselage 
for the instruction of air engineers in power-plant operation, 
essentially for such aircraft as the Boeing B-29 and the Con 
solidated Vultee B-32, which are the first large combat aircraft 
in the U.S.A.A.F. to have completely-equipped 
engineer's stations. 

€-109. A conversion of the B-24 into n fuel-carrying aircraft. 
The first version, modified by the U.S.A.A.F., had metal tanks 
in the nose, above the bomb-bay and in the bomb-bay holding 
a total of 2,900 U.S. gallons, Standard fuel transfer system 
for loading and unloading through single hose union in side of 
fuselage. Inert gas injected into tanks as fuel pumped out to 
eliminate danger of explosion. Developed for transporting 
fuel from India to China to supply the needs of the B-29's oper 
ating therefrom. Later version, modified by the Glenn L. Martin 
Company, fitted with collapsible Mareng fuel cells. 

F-7. A long-range photographie reconnaissance version of 
the Liberator bomber. The first conversion was made at the 
Northwest Airlines Modification Center at St. Paul, Minn., in 
the Autumn of 1943. Bomb racks and other strm aral ob. 
structions in the fuselage were removed nnd extra fuel tanks 
installed in the front section of tho bomb-bay to give increased 
range. The crawl de over the former bomb compartment 
was raised to permit head clearance and an upholstered cabin 
built in aft of the fuel tanks and provided with five windows 
for the cameras. Photographie equipment of eleven cameras 
includes a tri-metrogon camera which takes three photographs 
simultaneously, one vertically downward and two at angles of 
30 degrees from the horizontal, to cover an area of 40 square 
miles from a height of 20,000 ft. The standard Liberator 
armour and armament of ten 50 cal. machine-guns are retained, 

The description below cifically to the B-24J 
Liberator bomber. 


separate 


applies s 


Four-engined Long-range Bomber 
High-wing cantilever monoplane, Davis wing of high 
wl constant taper from roots to tips. Wing in three 
two onter sections with 


Tyre 
Wises. 
napect ratio 
sections comprising contre-so¢ 


tion and 


detachable tips. All-metal two-spar structure, Spars have 
angle-soction booms and reimforced sheet webs, Pressed or built 
up former ribs. Spanwise stri support the flush-riveted 
smooth metal skin. Statically-balanced  wlerons have metal 
frames and fabric covering, Hydraulically-operated Fowler 
flaps. between ailerons and fuselog 


structure, Five 
bulkheads intermediate secondary frames, longitudinal Z 
section stringers, and a smooth stressed Alclad skin 

Yar, Untr.—Cantilover monoplane typo with twin fins and rudders 
Light-alloy framework, the fixed boing metal-covered 
The rudders have metal leading-edges, the remuinder being covered 
with fabric. ‘The elevators are fabric-covered 


Aluminium-alloy main 


FuskLAGE monocoque 


and 


surfaces 


Lasptya Gran.—Retractable trioyelo type. Main wheels retract 
outwards into wells in the underside of the wings just inboard of 
the outer engine nacelles, Noso wheel retracts backwards into the 


fuselage, Hydraulic retracting mechanism and. wheel-brakes 
Power Pnawr.—Four 1,200 hp. Pratt & Whitney Twin-Wasp 
R-1830-05 fourteen-eyhinder: two-row. radial air-cooled engines 


with singlo-st enginedriven: superchargers and exhiust-driven 
chargers. Hamilton Standard — Hydromati 
full-fenthering iir w Lh ft. 7 an. (324 m) diameter 
Twelve self-sonling fuel cells it centre-section between spars, and 
threo auxiliary ¢ ontboard 
of the wheel wells ferrying tanks may 
bo installed in the Normal fuel capacity: 2,944 U.S 
gallai Each engine has independent oil system. Hopper type 
self-sealing oul tank (32.9. U.S gallons) in each. engine nacelle 
ACCOMMODATION Crow of ton Power-drivon turret with 
bombardier's prone. position below, Aft of the navigator's com 
partmont, with astro-dome in roof, is the pilots compartment, 
xewting two with controls. Then follows the 


turbo-su| constant 


spoed 


aelfsenting fuel cells im each outer win 


Two further long-range 


bomh-hay 


i onc 


side-by-aide dual 


The Consolidated Vultee B-24J Liberator Long-range Bomber (four Pratt & Whitney R-1830-43 engines). 
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radio operator's compartment with turret in roof A ent-walk 
through the bomb-hay leads to the after fuselage, which contains 
the lower retractable "ball" turret, two site gun positions and the 
tail turret, AIl erew positions. are. arinoured 

RMAMENT AND quintet —Ten 0.5 in, machine guns. One Con 
«ohdated or Emerson clectrically-operated wn turret in 
nose, One Martin twogun electrically-operated al turret. in 
the roof of the radio operator's compartment, Ono retractable 
Brigzs-Sperry two-gun eleetrically-operated "ball" turrot aft of 


the bomb-bay. Two "waist" guns on manually-operated mount 
ings firing through side porta, one on each side of the fuselage 
midway between wir and tail Ono Consolidated or Motor 
Products two-gun clectrically-operated turret in extreme. tail 
Tail turret has ammunition feed tracks from magazines amidships 


beneath wings, each containing 
sof from 100 to 1,000 Ibs, 


Tandem bomb-bays in fuselage 
two vertical racks accommodating bom! 


Special carriers may be installed for four 2,000 Ib. bomba, Maxi 
mum internal bomb load: 8,000 lbs. Bomb doors roll-top 
desk" type are hydraulically operated, tho doors sliding outwards 


and upwards from the centre-lne. Emergency hand operation is 


provide Two 4.000 tb, bombs may be ca n external racks, 
one under each inner wing. Equipment includes two inflatable 
dinghies, high-pressure oxygen system, full radio and intercom 
munication equipment, automatic pilot, cameras in rear fuselage 
sound-proofing and heating of bombardier's position and flight 
deck forward of wings. ete. Honting sy vides warm-air 


sprays for pilot's windscreon and bombardier's sighting panel 
Dimewstons—Span 110 ft. (33.5 m.), Length 67 ft, 2 in 5 m.) 
Height. 17 ft. 74 in. (5.4 m.), Wing area 1,048 sq. ft. (97.4 sq. m 
Wricnt LoapEn,— Over. 60,000 Ibs 240 kg.) 
PERFORNANCE.— Maximum speed 207 m.p.h. (475.2 km.h.) at 25,000 ft 
7,025 m.). Normal range 1,540 miles (2465 km.) at 237 m.p.h 
25,000 ft. (7,025 m.) with normal fuel and maximum 
internal bomb load, Service ceiling 28,000 ft. (8,510 m.) 


THE CONSOLIDATED VULTEE MODEL 32 LIBERATOR 
TRANSPORT. 


U.S. Army Air Forces designation : C-87. 


U.S. Navy designation; RY. 
British Name : Liberator. 
The C.87 Liberator is a military transport version of the 


B-24 and is in service in both the U.S, Army Air Forces and the 
U.S. Navy, as well as in the R.A.F 

During the Battle of Java tho B-24, because of its capacious 
fuselage, was used to carry personnel and cargo in the evacuation 
to Australia The adaptability of the B-24 to this work and 
the growing need for air transport to the spreading theatres of 
war led the U.S. Army to order Consolidated to produce a 
specinl transport version of the bomber 


The bomb-bay and rear fuselage were replaced by a passenger 
or freight compartment, the nose and tail gun positions were 
closed in and a 6 ft. square door was cut in the rear fuselage for 


Production of the C-87 Liberator Express 


loading purposes 
Worth in April, 1942, and moved to San 


was begun at Fort 
Diego in 1944 

There are also certain freight and passenger-carrying versions 
of the Liberator bomber which have been converted in Great 
Britain and Canada for use by R.A.F. Transport Command and 
the British Overseas Airways Corporation, These havo no 
equivalents in the C-87 Series. 

Lhe following are the principal version 
Liberator Express 

€C-87 (RY-2 and Liberator C.VII). 


personnel and their equipment, or 


of the standard U.S. 


General transport. to earry 


cargo, both l'ic-down 


Sie ai a 


The Consolidated Vultee B-24N Liberator Long-range Bomber (four Pratt & Whitney R-1830-75 engines). 
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The Consolidated Vultee C-87 Liberator Transport. 


fittings in the floor and sides of the main compartment and 20 


easily-removable sents 


Originally 


fitted with one 50 enl. tail 


gun, but later replaced by n faired tail-cone 


C-87A (RY-1). 


De luxe passenger transport with seats for 


16 passengers by day or five folding berths and four single seats 


by night 


There is a galley 


aft 


Only a few were so equipped 


The Consolidated Vultee C-87 Liberator Transport (four Pratt & Whitney R-1830-43 engines). 


C-87B. This was an armed version of the C-87. It was fitted 
with two fixed nose guns fired by the pilot, a top turret and a 
vontral rear-firing tunnel gun. All crew positions were armoured 
Only a few were so equipped 

C-87C (RY-3 and Liberator C.1X), A 
Liberator Express with single fin and rudder, dihedral ta 
and a lengthened forward fiiselage 


nodified version of the 


Tyre.—Four-engined military transport 
Wises, Fosenace, TATL UNIT 
Power Praxt.—Four 1,200 h 


AxD LaNprxu Gean.—Same us B-24 
». Pratt & Whitney R-1830-43 fourter 

cylinder radial air-cooled engines with Goneral Electric 
driven turbo superchargers. Hamilton-Standard Hydromai 


airserews 11 ft. 7 in. (3.54 m.) diameter. Fuel tanks in wing 


exhau 


either self-sealing or non-solf-scaling cells or integral with struct 
Total fuel capacity: 2,910 U.S. (2,425 Imp.) gallon 
ACCOMMODATION w of four—pilot, co-pilot, navigator and rad 
operator, with provision for fifth crew member flight decl 
above nose-wheel well. Nose compartment used for baggage and 
equipment stowage, and can'also accommodate two extra | zer 


Main compartment with large loading door, 70 x 70 inche 
1.8 m.) on port. side nft nnd emaller hatch opposite. Dimensi 
of main compartment : length 33 fr. (10 m.). width 4 ft. (1 


and maximum height 8 ft (244 m.). Alternative fittings and furn 
ishings as detailed above. Rear compartment ivato 
ind 14 used for further equipment stowage. Henting and ventilati 


Oxygen for and occupants of main 
rafts stowed in top and fuselage. with two additional ra 
compartment. For range of 1,000 miles (1,000 kn 
cargo capacity of 10,000 Ihs. (4.540 ky.) or on trans-ocea 
0,000 Ibs. (2,725 ky.) 


orew compartment I 


DIMENSIONS.—Spun. 110 ft. (33.55 m.). Lengel 66 ft. 4 in. (20.2 
Height 17 ft. 11 in. (5.47 ra.) 
WxicwTS.—Weight enpty 30,645 Us. (13,913. kgd. Normal loa 


000 Ibs. (25.424 kg 
Maximum speed 300 m p.h. (480 1 
m.), Climb to 20,000 ft. (6,100 m.) 60 min., 5 


ft. (9,150 m.), Normal range (60% power) 1,400 mile 
km.) at 213 m.p.h. (344 km.h.) at 10,000 ft. (3.050 m.), Maxin 
range 3,300 miles (3,280 km.) at. 188 m.p-h. (300 km.h.) at 10,000f 


m.) 
THE CONSOLIDATED VULTEE MODEL 37. 
The Model 37 is a six-engined landplane which exist 


projected forms, as the XB-36, a heavy bomb as the C-99, 
the transport conversion of the NB-3B with fuselag 
and as a civil transport. Pan American World. Airways ] 


placed an order for fifteen of the last-mentioned ty 
struction after been ren 

The Model 37 is a mid-wing cantilever monoplane 
construction. 'To take advantage of laminar air the six 
3,000 h.p. Pratt & Whitney R-4360 twenty-eight-cylinder four 
row radial turbo-supercharged engines will be mounted on th 
trailing-edge and drive pusher airscrews 

The fuselage of the civil transport version orde 
American World Airways will of the ty 
accommodation will be provided for 204 passengers, t 


wartime restrictions have 


red by I 
deck tyg 


The Consolidated Vultee RY-S Transport, 
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The Consolidated Vultee Model 39 Transport. 


ith 15,300 Ibs. (0.950 kg.) of baggage, freight and mail The 
ght of 30,000 

md rudder ty 
ted by a ther 


abins will be conditioned for operation at 
9.150 m.) The tail-unit is of th 
and toil surfaces 


ind both wing 


anti-icing syster 

Dimensions. —Span 230 ft. (701 Length 182 »5 

Waray Payload 50,000 Ibs. (22.700 } 1 Me te 
WOU Ibs. (145,286 


H ce (Estimat ( i [ 42 mpl rem 
km.h 1 it, F 
1 les (6 
THE CONSOLIDATED VULTEE MODEL 39. 
U.S. Navy designation : R2Y-1 
The 1 39 was evolved by applying to à new fuselage the 
ings lant and landing-gear of the Model 32 Liberator 
The tai is similar to that of the PB4Y-2 Privateer 
The Model 39 was intended for long-range operations and could 
rry 48 passengers with baggage and 1,200 lbs. (545 kg.) of 
n flights up to 2,500 miles (4,000 km cargo version 
ould be able to carry a load of 12,000 Ibs. (5,450 kg.) 
The prototype was built as a military aeroplane but it has The Consolidated Vultee Model 39 Transport (four Pratt & Whitney R-1830-94 engines 


ince been converted for civil use and has been loaned to American 
Airlines, Inc, for experimental air-freight operations. It will 


not be reproduced was begun almost immediately. Four months later, on Sept- two Erco "blister" typo waist turrets, one on each side of the 

DIMENSIO: Span 110 ft. (33.55 m.), Length 90 ft. (27.45 tn.) ember 20, the first prototype flew, followed on October 30 and — fuselage midway between the wings and tail, Euch turret is 

WricnT mal loaded weight 56,000 Il 24,060 kg.), Maximum December 15 by the second and third respectively armed with two 50 cal, Browning machine-guns, The fuselage 

loaded weight 62,000-64,000 Ibs. (28,150.20,100 kg The PB4Y-2 uses the same Davis wing and landing-gear as — bomb-bay is similar to that of the Liberator and can accommodate 

PruronwaAxcE.— Normal cruising speed 240 mph, (384 kmh.) at the Liberator. Otherwise it is a new design embodying most — on normal missions 6,000 lbs. (2 kg.) of bombs or depth 

The fuselage forward of the wings has been lengthened by The tuil-unit is of the single rudder type with the tuilphine 

THE CONSOLIDATED VULTEE PRIVATEER. 7 ft, (2.135 m.) and the armament has been rearranged to include set at a slight dihedral angle The fixed surfaces are of stressed 

U.S. Navy designation : PBAY-2. n Consolidated noso-turret, two Martin dorsal turrets, one skin construction, the movable surfaces having metal frames 
The PB4Y-2 is a long-range oversea Bomber-Reconnaissance forward and one aft of the wings, a Consolidated tail-turret and and fabric covering 


development of the PB4Y-1 Liberator. The original contract 
for the PB4Y-2 was placed with the Consolidated Vultee Corpn 
yy the U.S. Navy in May, 1943, and work on three prototypes 


The Consolidated Vultee PB4Y-2 Privateer, The Consolidated Vultee PB4Y-2 Privateer (four Pratt & Whitney R-1830-94 engines). 


ALL THE WORLD’S AEROPLANES 


The Consolidated Vultee PBY-5 Catalina Patrol Bomber Flying-boat (two Pratt & Whitney R-1830-92 engines), 


The power-plant consists of four 1,200 h.p. Pratt & Whitney 
R-1830-94 fourteen-cylinder radials, each driving a three-blade 
Hamilton Standard Hydromatic with shnger-ring 
anti-icing equipment. The engines are enclosed in oval cowlings 
with the larger diameter vertical instead of horizontal as in 
the Liberator 

Accommodation is provided for a crew of eleven, comprising 
pilot and co-pilot, navigator,’ bombardier, five gunners and two 
radio-operators, The Convair hot-air system employing exhaust 
heat exchangers is used for cabin heating and for heated-surface 
de-icing for wings and tail-unit 


nirserew 


Dimenstons.—Span 110 ft. (33.5 m.), Length 74 ft. (22.6 m Height 
26 ft. (7.9 m.), Wing area. 1,048 sq. ft. (97.4 sq. m.) 

Weitanr Loapen.—62,000.65,000 Ibs. (28,250-20,510 kg.) 

PERFORMANCE Maximum speed over 250 m.p.h. (400 km.h Mani 


mum range over 3,000 miles (4,800 km.) 


THE CONSOLIDATED VULTEE MODEL 28 CATALINA, 

U.S. Navy designation : PBY. 
R.A.F. name: Catalina. 
The prototype XPBY-1 made its first flight in the Spring of 
1935 and the type has been in continuous service in the U.S. 
Navy since 1936. The PBY-5 went into service in 1939-40 and 
this was the model which was adopted by the R.A.F. and named 
the Catalina. This name was recognised by the U.S. Navy 
in 1941 g 

Apart from its primary róle as a patrol bomber, the Catalinu 
has been used as a torpedo-carrier, as a night bomber, as a 
convoy protection and anti-submarine weapon, for long-range 
reconnaissance and air/sea rescue duties, and us a glider-tug 
The U.S. Navy has also used the Catalina as a mail and freight 
transport. On an empty weight of 17,500 lbs. (7,945 kg.) the 
modified Catalina has a cargo capacity of up to 15,000 Tbs. 
(6,810 kg.) 


p 


E ` te 


Phe Catalina has also been built by the Naval Aweralt Factory 
(PBN-1). Boeing Aireraft of Canada, Ltd. (PB2B-I) and. by 
Canadian Vickers, Ltd. (PBV-1) 

The last version built by Consolidated Vultee—the PBY-6A 

embodied the modifications incorporated in the PBN-1 (see 
under ` Naval Aircraft Factory") 

‘Tyre.—Twin-ongined Long-range Patrol-Bomber flying-bont 


WiwNos.—Semi-cantilever high-wing monoplane. Wing in three 
sections, the contre-section supported above the hull by a streamline 
superstructure and braced by two pairs of parallel stroamlino struta 
to the sides of the hull, Wing structure is of the beam bulkhead 
and stressed-skin typo, tho skin being reinforced with "Z" soction 
extruded stiffeners, The trailing-edge section consists of aluminium 
alloy ribs cantilevered from the main beam and covered with 
fabric. Aluminium-alloy-framed balanced ailerons covered with 
fabric 

HuLL.—Two-step semi-circular topped hull, of all-metal construction 
Aluminium-alloy bulkheads, framing stringers and akin. All-motal 
retractable wing-tip floats. When the floate are retracted they 
form tips to the wings and the float struts and bracing structure 
are receased flush with the lower surface of the wings. Eleotrical 
nnd  mechanioally-operated Automatic 
loeks and warning lighta. 

Tar. Unrr.—Monoplane cantilever type. Lower fin built integral 
with tho bull. Tail:plane and upper section of fin covered with 
smooth metal sheot reinforced with extruded soctions, Elevators 
and rudder are aluminium-nlloy structures with fabric covering. 
Trimming-taba in elevators and rudder 


rotracting  mechaniam 


Power Praxt.—Two 1,200 hp. Pratt & Whitney ‘fwin-Wasp 
R-1830-02 radial air-cooled engines on welded steel-tube mounting 
in the leading-edge of the centre-section, NACA cowling. Ham 
iton-Standurd Hydromatic constant-speed airscrews, Protected 
fuel tanks ( U.S. gallons) in centre.xection 

AccomMopatIon.—Bow compartment for mooring gear, ete. Enclosed 


ide-by-side with dual controls. 


pilot's compartment seating two 
centre-section, Two large 


Engineers station in hull below 


The Consolidated Vultee PB2Y-3R Naval Transport (four Pratt & Whitney R-1830-92 engines). 


Taw Unir. 


transparent gun-blisters each with F r 
sides of the hull aft of the wings. Details of s 
not available 
Dimessions,—Span 104 ft. (31,72 m), Length 63 fi 
Height 18 ft. 10 in. (3.05 m.), Wing nren 1.400 
Werionrts axp Loapixas— Weight empty 17.504 It n 
Weight loaded 34,000 Ibs, (15,436 ke), Wing lond i 
nq. ft. (11 «q. 1n.), Power loadin; } ‘ 
PenronstANCE,— Maximum speed at » 
(314 km.h.), Cruising speed 130 m m 
(3,050 m.), Stalling speed at sea le 12 kan.) C 
to 5,000 ft. (1,520 m.) 4.5 mins., € » ft. (4 
mins., Service ceiling 18,200 ft. (0,550 m), M ar 
U.S. gallons of fuel) nt critical altitude 3,100 miles (4,000 


THE CONSOLIDATED VULTEE MODEL 28-5A CATALINA 
AMPHIBIAN. 


U.S. Navy designation: PBY-5A. 

U.8. Army Air Forces designation: OA-10. 
R.A.F. name: Catalina IIl. 

R.C.A.F. name: Canso. 

The Model 
described flying-bont. 

It is fitted with a tricycle 
under the nose and two aft. The side supportin 
mechanism, complete with oleo shock-nbsorbers, retract int 
wells in the sides of the hull. The wheel in the 
completely enclosed in the retracted position by automatically 
operated hatches 

All three wheels are operated by a central hydraulic power 
drive and the operations are carried out in sequence 
matically. A single lever controls both the extension ar 
retraction of the landing gear. Hydraulic power is derived 
from the main power plant or from nn auxiliary engine, but 
the landing-gear may be manually-operated if necessary 


version of the previously 


8-5A is an amphibian 


landing gear, with single w 


wheels and 


Auto. 


PrRrORMANCE.—Samoe us for Catalina flying boat except, ( 
speed 125 m.p.h ) km.h.) at 10,000 ft. (3,050 m.) 
ceiling 15,800 ft, (4,820 m.), Range 2,520 miles (4,030 km.) 


THE CONSOLIDATED VULTEE MODEL 29 CORONADO. 

U.S. Navy designation : PB2Y-3 and 5 and PB2Y-3R. 

The XPB2Y-1 prototype of the Coronado, ordered in 1936 
was delivered to the U.S. Navy in August, 1938 After service 
trials it served for some time as Flagship of Aircraft, Scouting 
Force, U.S. Navy. The first PB2Y the production develop. 
ment of the XPB2Y-1, went into service in January, 1941 
The PB2Y-3 was ordered in quantity in 1941 and remained in 
produetion until 1944. 

Following on the successful power-plant modification in t 
PB2Y-3R (see below), the PB2Y-3 was submitted to the sa 
change, the Patrol-Bomber conversion with R-1830-92 engines 
being designated: the PB2Y-5 

The PB2Y-5H is fitted as a naval ambulance with accommoda. 
tion for 25 stretcher cases 

Many Coronado flying-boats were converted into transports 
under the designation PB2Y-3R. Conversion was undertaken 
by the Rohr Aircraft Corpn. of Chula Vista, Cal 

In the process of conversion all military equipment has been 
removed and the nose and tail turret positions faired over 
All control cables within the hull have been re-routed and the 
interior accommodation completely redesigned 

On C deck over the crew's quarters, formerly used as stowage 
for life-rafts, cte., have been installed a galley, auxiliary power 
plant, main cabin heater and emergency water still, Below the 
flight deck is the forward sound-proofed sleeping compartment 
equipped with bunks which let down to form seats for day use 

The main cabin and rear portion of the hull has been provided 
with a smooth wood and duralumin floor (stepped-up towards 
the tail) and cargo tie-down rings have been fitted in the floor 
and sides of the hull. A large cargo loading hatch replaces the 
former small entrance door beneath the wing and hoisting eyes 
have been fitted both inside and outside the hull, All seats in 
the main cabin and tail space are easily removable. 

The PB2Y-3R can be used for either passenger or cargo 
transport. Without cargo there is accommodation for a crew 
of five and 44 passengers. With 8,600 Ibs, (3,905 kg.) of cargo. 
24 passengers may be carried. With no passengers 16,000 lbs. 
(7,264 kg.) of cargo can be transported on a range of 1,000 miles 
(1,600 km.) 

The former standard Coronado power-plant units (Pratt & 
Whitney R-1830-88 engines with two-speed superchargers) 
have been replaced by modified Catalina units (Pratt & Whitney 
R-1830-92 single-stage low-altitude engines) complete with 
necessories and oil tanks. <Airserews on the engines 
are four-bladed, and those on the outer engines three-bladed 
Che outer wings have been strengthened to carry larger wing 
tip floats 

The modified PB2Y-3R in its unladen state weighs 8,000 Ibs. 
(3,024 kg.) less than the former PB2Y-3 Patrol-Bomber flying 
bout 
TyPr.—Four-engined 

flying-bout 

Wixas.—High-wing cantilever monoplane. Wings mountea uirect t 
top of hull and taper in chord and thickness, with a swept-back 
leading-edge and a straight trailing All-metal structure 
with stressed aluminium-alloy skin, Entire trailing-edge hinged 
the outer portions acting as ailerons and inner portions betwee 
ailerons and hull as flaps. Ailerons and flaps have metal frames 
with fabric covering. 

HULL.— Two-step somi-ciroular-topped hull of all-metal construction 
The after step terminates in a vertical knife-edge. Hull treated 
inside and out with anti-corrosion Stabilising fl 
retract to form wing-tips, the supporting struts being rec 
with the underside of the wings. 


inboard 


Patrol (PB2Y-3) or Transport (PB3Y-3R 


finishes. ts 


sed fd 


Cantilever monoplane type with twin fins and rudders 
All-metal structure with fabric-covered elevators and rudders 
Statically and acrodynamically-balanced movable surfac 
are also fitted with trimming-tabs 

Power Phas. Pour 1,200 hp. Pratt & Whitney R-1830-88 (PR2Y 
or R.1830-92 (PB2Y-5 and PR2Y-3R) radial air-cooled 
in line along tho leading-edge of tho 
Hamilton-Standard Hydromatie full-teathormg siis 


wings 


P'atrol- Bomber version (PR2Y 3 and 
Internal arrangome 


ACCOMMODATION 
do! 
galloy with electric 


s crew of ton tbs inelude s 


range and refrigerator, w 
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trio generating system, intereommunication telephone syst 
ote. Equipment includes breaching gear, lifting slings for en 
ete, Tho Transport version. (PB2Y-3R) has a maximum capacity 
for 16,000 Ibs. (7,264 kg.) with strengthened flooring, Inr 

door and facilities for handling eargo (see above). 


Three power-operated tur 
Stowage for bombs or depth.charges in wings 
DIMENSIONS: n 115 ft m.), Length 79 ft, 3 in. (24.2 m.), 

Height 27 ft. 6 in, (8.4 m.), Wing area 1,780 sq. ft. (175.4 sq. m.) 
16,000 Ibs, (7,264 kg), Weight 


loading 


1 with 50 cal. machine 


ARMAMENT 
guns, 


Maximum cai 
,000 lbs. (2 


Werrants. 
loaded 6i 


u capacity 

964 kg.) 

PERFORMANCE.— Maximum 194 m.p.h 
speed 170 m.p.h. (272 km.h.), Maximum range 
km.) at 131 m,p.h. (210 km.h.) 


THE CONSOLIDATED VULTEE SEAWOLF. 
U.S. Navy designation : TBV-2. 

The TBV-2 was the production development of the Vought- 
designed NTBU-1 Torpedo-Bomber monoplane. It was fitted 
with a Pratt & Whitney R-2800 engine and had accommodation 
for a crew of three. The loaded weight was about 16,000 Ibs, 
(7,260 kg.). Production of the Seawolf was cancelled before any 
aircraft could be delivered to the U.S, Navy. 


(310.4 km.h), Cruising 
1,070 miles (1,710 


speed 


THE CONSOLIDATED VULTEE (VULTEE 70) XP-54. 

The XP-54 was an experimental single-seat twin-boom fighter 
with a Lycoming R-2470 engine driving a four-blade pusher 
propeller. The original design made provision for the instal- 
lation of contra-rotating propellers but these were not fitted in 
the prototype. 

The pilot's cockpit, well forward of the wings, was provided 
with an emergency pilot-ejection device. The general arrange- 
ment of the XP-54 can be gathered from the accompanying 
photograph. . 


THE CONSOLIDATED VULTEE (VULTEE 72) VENGEANCE. 
U.S. Army Air Forces designations : A-31 and A-35. 

British name : Vengeance. 

The Vultee Model 72 was designed to a British specification 
by Vultee Aircraft, Inc. and was put into production by both 
the Vultee company and Northrop Aircraft, Inc. When the 
United States entered the War, the Vengeance was given the 
U.S, Army designation A-31 

Vengeance I, II and III (A-31). Fitted with the 1,000 h.p. 
Wright R-2600-A5B5 (R-2600-19) engine. British armament and 
equipment, the armament consisting of four .303 in. machine-guns 
in the wings and two .303 in, guns on a flexible mounting in the 
rear cockpit. The Vengeance I was built by Northrop, the 
others by Consolidated Vultee. 

Vengeance IV (A-35). One 1,700 h.p. Wright R-2600-13 
engine. Fitted with American armament and equipment 
and built to American contracts for the U.S.A.A.F. and for 
delivery to the British under Lend/Lease. Early models fitted 
with four 50 cal. guns in the wings, but on later versions six 
wing guns were installed. One 50 cal. gun in the rear cockpit. 
The Vengeance was only used operationally by the R.A.F. 
and the Koyal Indian Air Force in the India-Burma theatro. 
The U.S.A.A.F. A-35 was mainly used as a high-speed targe! 
tug. Production of the Vengeance censed at the Nashville 
plant of Consolidated Vultee in the Autumn of 1944, after 1,528 
had been built, The last batch off the production lines was 
delivered to the Brazilian Government. 

Tvrr.—Two-seat. Dive-Bomber. 

Wixos.—Mid-wing cantilever monoplane. Flat centre-soction with 
swept-back leading-edge and straight trailing-edge. Outer 
sections have straight leading-edges and swept forward trailing 
edges. All-metal singlo-spar structure with stressed skin covering. 
Hydraulically-operated dive-brakes on both upper and lower 
surfaces of outer sections hinge upwards and backwards and forward 
and downward re ively. Differontially-operated and statically, 
and werodynamically-balanced ailerons have motal frames and 

sheet covering. Electrically-operated trim-tabs in both 

Hydrauheully-operated — slotted —trailing-edge — flaps 
between ailerons and fuselage 

Oval all-metal 
seini-monocoque 


wilerons. 


two svotions, the forward 
reur monocoque, 


FUSELAGE 
ection à 


structure in 


nnd the nection n. 


Entire skin is flush-riveted and lnp-jointod 

Tait Uxir.—Cantilever monoplane type. Fin forward of the tail 
plane. Fin and tailplane are all-metal structures. Elevators 
have metal frames and metal and fabrie covering. Statically 
and serodynamically-balanced control surfaces, Rudder has n 


metal frame and fabrie covering. Controllable trim-tabs in rndder 


and port elevator 


DING GkAM.—Hetractable type. Cantilever oleo legs retract 
backward and rotate through 90 degrees for wheels to lie flut in 
undersurface of contro section, Legs are enclosed by hinged 
firings, Partully retractable non-steerable tail-wheel. Hyd 
ravlic retraction 

lowen lras-—One. Wright. Cyclone R-2600-13. fourteen-cylinder 
radial air-cooled engine on welded xtecl-tube mounting. Hamilton- 
Standard Hydromatic constant-speed. uirscrow. Ten solf-seuling 
fuel cells in the wings and fuselage interconnected to form three 


separate tanks, with w total capacity of 275 U.S. gallons, Elect 
neally-driven booster pumps for use in power divos 


ACCOMMODATION.—Crew of two, Tandem cockpits under continuous 


CULVER. 
CULVER AIRCRAFT CORPORATION, 


HEAD OrricE AND. Wonks: 600, rir STREET, WICHITA, 
KANRAS 
President : Charles G. Yankey 


Vice-President and General Manager : T. Bowring Woodbury. 


Chief Designer : Albert W, Mooney. 
Treasurer: Felix M. Farrell 
Secretary : Verne M. Laing 


The Culver Aircraft Corpn. was formed in 1939 to take c 
rom the Dart Manufacturing Corpn. the manufacturing and 
ale» rights of the Dart Model G two-seat light cabin monoplane 


THE UNITED STATES OF AMERICA 


The Consolidated Vultee Vengeance IV Dive,Bomber (Wright R-2600-13 engine). 


transparent canopy with sliding sections over each seat. Armour 
protection for pilot and rear gunner. 

ARMAMENT.—Four or six 50 cal. machine-guns in wings, two or three 
in each extremity of the contre-section. One 50 cal; machine-gun 
n flexible mounting in rear cockpit. Internal bomb-bay in fuselage 
can accommodate two 500 Ib, bombs. As overlond two further 
260 Ib. bombs may be carried on external wing racks. 

DineNsions.—Span 48 ft. (14.64 m.), Length 39 ft. 9 in. (12.12 m.), 
Height. 14 ft. 6 in. (4.4 1n.), Wing area 332 sq. ft. (30.8 sq. m.) 

WriGiT LoADED.—13,900 lbs. (0,130 kg. ). 

PEnrORMANCE.—Maximum speed 270 m.p.h. 
ceiling 27,000 ft. (8,233 m.) 


(446.4 km.h.), Servico 


THE CONSOLIDATED VUKTEE (VULTEE 74D) VALIANT. 
U.S. Army Air Forces designations : BT-13 and BT-15. 
U.S. Navy designation : SNV. 

The original contract for the BT-13 was awarded in September 
1939. Production ceased in the Summer of 1944 after 11,537 
Valiants had been delivered to the U Army Air Forces and 
the U.S. Nav; 

There have been several 
include the BT-13, BT-13A 
all with the Pratt & Whitney R 


variants of the Valiant, Theso 
(SNV-1) and BT-13B. (SNV-2), 
5 Wasp Junior engine, and the 


BT-15 with the Wright R-975-11 engine. The differences 
between the various models have been mainly in matters of 
equipment 

Tyre,—Two-seat Basic Traine 

Wixos,—Low-wing canulo monoplane. Wing section NACA 


Symmetrical 18% at root taporing to NACA Symmetrical 9% 
at tips, Wide centro-section, two outer sections and detachable 
and interchangeable semi-circular wing-tips. All-metal structure 


Taw Uxir. 


Ailerons on three- 
Slotted flaps with 
Ailerons and 


with flush.rivetod  stressed-skin covering 
quarters of span of outer wing sections 
hydraulic operation between ailerons and fuselage. 
flaps have metal frames and fabric covering. 

FosELAGE.— Oval all-metal structure of composite constriction. 
Forward seotion including cockpits of welded steel tubing covered 
with detachable metal panels. Rear section is a semi-monocoque 
with flush-riveted stresied-skin covering 

Cantilever monoplano type.  All.metal structure with 
motal-covered fixed surfaces and fabric-covered movable surfaces. 
Trimming-tabs in elevators and rudder, 

LANDING GEAm.—Fixed type. Cantilever units provided with air-oil 
shock-absorbers, Wheels carried at extremities in cranked 
extensions on stub-axles to permit easy removal of wheels. 
Hydraulic brakes nnd parking brake. Steerable tail-wheel 


PowER PrawT.—One 450 h.p. Pratt & Whitney Wasp-Junior B-085 
AN-| or AN-3 nine o lnder radial air-cooled ne. NACA 
cowling. Hamilton-Standard — two-position vartuble-pitch mir 
screw. Fuel tanks in wings. Total capacity 120 U.S. gullons. 


AccowwopATIoN.—Tandem cockpits beneath continuous transparent 
Full 


hooding. Dual controls navigation and night-flying 
equipment. 
DnMENSIONS.— Span 42 ft. 2 in. (12.80 m.), Length 28 ft. 8 in. (8.76 m.), 


8 sq. ft. (22.2 sq. m.) 


Height 12 ft, 4j in m.), Wing area 

Wrromis AND LoApiNGs.—Weight empty 3,345 lbs. (1,520 kg.), 
Disposable load 1,015 lbs. (460 kg), Weight loaded 4,360 Ibs 
(1,080 kg.), Wing loading 18.3 Ibs./sq. ft. (89.3 kg./sq. m.), Power 
loading 9.7 Ibs./h.p. (4.4. kg./h.p.) 

PERFORMANCE.—Maximurn spoed at sea level 164 m.p.h. (293 km.h.), 
Maximum speed at 1,400 ft. (425 m.) 106 m p.h. (265.6 km.h.). 
Cruising speed at 5,500 ft. (1,075 m.) 140 m.p.h. (224 km.h.), Stalling 
speed 75 m.p.h. (120 km.h.), Climb to 10,000 ft m.) 13 mins., 

orvice ceiling 16,500 ft. (5,030 m.), Maximum range 510 miles 

(826 km.) 


The Consolidated Vultee SNV-2 Valiant Two-seat Basic Trainer (Pratt & Whitney R-985 engine). 


In the following year the Company produced the Culver light 
cabin monoplane with retractable landing-gear. This was 
marketed in two versions, the Model LFA fitted with the 80 h.p. 
Franklin engine, and the Model LCA with the 75 h.p. Continental 
engine, ‘These two models were described and illustrated in the 
previous issues of this Annual, They are no longer in production 
although many are still being used in C. A.P. service and on other 
civilian duties, 

In November, 1941, control and management of the Culver 
Aircraft Corporation was acquired by Mr. Walter Boech and 
Mr. Charles G. Yankey, the latter becoming President of. the 
company. 


During the war the company devoted its resources to the 
production of radio-controlled aircraft for use as targets for 
gunnery practice, Tho PQ-8 (TDC-1) and PQ-14 (TD2C-1) are 
based on the LFA light cabin monoplane. No details were 
available for publication at tho time of going to press 

Immediately on release from Government work the Culver 
Aircraft Corpn. is prepared to produce for civilian use a light two- 
sat cabia monoplane based on the design to which it has devoted 
considerable attention sinco 1940. 
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ALL THE WORLD'S AEROPLAN 


CUNNINGHAM-HALL. 
THE CUNNINGHAM-HALL AIRCRAFT CORPORATION. 


Hran Orricy 
8, N.Y 


AND Works: IR, CANAL STREET 


President and General Manager V. V. Cunningham 
Vice-President ALJ. Cunninghiin 


Chief. Engineer: David Fergusson 


CURTISS. 


THE CURTISS-WRIGHT CORPORATION, AIRPLANE DIVISION. 
Heap Orricr: 30, ROCKEFELLER Praza, New York, N.Y 
Established ; 1910 

President : Guy Vaughan 


Vice-President in Charge of the Airplane Division Burdette 
S. Wright 

Executive Assistant to Vice-President AL W. Smith 

Director of Production P. N, Jansen 

Director of Finance G. M. Ebert 

Director of Contraets W.J. Crosswell 

Director of Engineering: G. A. Page, Jr. 


Executive Engineer N. F. Vanderi 
Director of Sales: G. J. Brandewi 
Director of Public and Internal Relations: A. D 
Director of Research: Dr. €. C. Furnas 
During the war the Curtiss-Wright Corporation, Airplane 
Division was wholly engaged in the production of various types 
of military aireraft for the U.S. Army and Navy 
Plants at Buffalo and Kenmore, N.Y Oho 
St. Louis, Mo., and Louisville, Ky. were all engaged in the ma: 
production of various types of fighter aircraft, dive-bombers and 
transports for both the U.S. Army and Navy Production of the 
140 fighter was maintained at two of the Division plants through 
out 1944, the last Warhawk being delivered to the U.S, Army in 
Other units were turning out the SC Seahawk scout 
the SR Helldiver Navy dive-bomber and its 


Palmer, Jr 


December 
ing seaplane 


Marine counterpart the A-25, and the C46 Commando Arny 
transport 

During the war the Curtiss-Wright Corpn. Airplane Division 
built 27,000 aircraft, and other divisions produeed 139,000 
engines representing a total of 280,000,000 h.p., and 146,250 


airserews. 

With the surrender of Japan production of aircraft was drast 
ically curtailed, but both the Helldiver and Sc whawk continued 
in limited production, and production at the Buffalo plant was 
converted to the commercial CW-20 version of the C46 
Commando. 

Few details of Curtiss experimental types built during the 
war were available at the time of writing. These included the 
XFI4C-] and XFI5C-1 Naval fighters, the latter with both 
airserew and jet power-units; tho NBTC- and XBT2C-1 
Naval torpedo-bombers; the XA-40 and XA-43 Army attack 
bombers ; and the NF-71 twin-engined Army fighter 


THE CURTISS XP-62. 

The XP-62 was a single-seat Fighter-Bomber development 
from the XP-60 Series, It was fitted with a Wright R-3350-17 
radial air-cooled engine with a sin, stage variable-speed turbo 
supercharger and driving two three-blade contra-rotating air 
screws, lt was provided with a pressure-cabin and apart from 
a heavy cannon armament, it had provision for carrying a. 1,000 
Ib. bomb load. The XP-62 was the largest und heaviest single 
seat fighter built by Curt 


THE CURTISS XP-60 SERIES. 

The XP-60 was designed as an improved version of the P-40 
Warhawk but a number of variations were produced under this 
designation to test different power-plant installations with the 
result that five distinet prototypes were evolved 

The original XP-60 had a modified P-40 fuselage, laminar-flow 
wings, an inwardly-retracting landing-gear and was fitted with 
a Packard Merlin V-1650-1 engine driving a Curtiss three-blade 
airserew. The armament originally projected for this aeroplane 
was to consist of eight .50 cal. machine-guns, all mounted in the 
wings. This armament was reduced to four guns in subsequent 
models. The XP-60 was later fitted with a Merlin V-1050-3 
two-speed two-stage supercharged engine driving a four-blade 
airscrew and was re-designated the XP-60D. 

The XP-60A was fitted with an Allison V-1710-75 engine and 
turbo supercharger. This installation resulted in the provision 
of a bulkier fuselage with the radiator scoop moved forward 
under the engine crankcase. A YP-60A was projected with a 
Pratt & Whitney R 0 two-stage supercharged radial air- 
cooled engine but this version was eventually completed as the 
XP-60E 

The XP-60B was to have been a modification of the Allison- 
engined XP-00A with a different type of turbine supercharger 
but it was never built 

The XP-60C had the same airframe as the 60A but was fitted 
with a Pratt & Whitney R-2800 two-row radial engine driving 
two three-blade co-axial contra-rotating airscrews. 

The XP-00E signalised a return to the single-rotation four- 
blade airscrow, this model being the re-designated YP-60A 
mentioned above. It was followed by the Y P-60E, which was 
fitted with a blister-type canopy. 

Span 41 ft 


DIMENSIONS. 
sq. m.) 
Wriomr LOADED 
PERFORMANCE. 


5 in. (12.6 m.), Wing area 2 


Over 10,000 Ibs. (4,542 kg.) 
No data available. 


THE CURTISS ASCENDER. 
U.S. Army Air Forces designation : XP-55. 

The XP-55 was an experimental tail-first. single-seat fighter 
monoplane, the development of which began at the St. Louis 
plant in the Spring of 1939, It was first flown at Scott Field, 
Hinos, on July 13, 1943. ‘The Ascender was one of a number of 
fighter typos built for the Army Air Forces 

hich did not go into quantity production, 


exporimentally 


Seeretary : R. Morgan 
‘Treasurer L W. Palreader 


Phe CuntunghanHall Aireraft Corpn, was formed in 1928, in 
close assoemtien with the firm of James Cunningham, Son & 
Company. ‘Phe firm has produced several nireraft, the most 

cent type being the PPAF freight-earrying biplane, whieh wa 
ileseribed in the 100 edition of this Annual 


E A 


The Curtiss XP-55 


Pyre.—Single-seat) Experimental. Fighter 

Wasos.—Lowewing cantilover monoplano. Sharply swept-back wings 
of Un Janinar-flow. «cction. with the roots originating between 
pilots: eochpit and pusher engine installation, Pins and rudders 
near outer extremities. of wings. Trailing-edge inboard of fins 
Hinged, the inner sections acting ns flaps and the outer sections as 
sleron Allmetal structure with fush-riveted smooth metal 

Fi KLAO Syunneteeal oval s tructure of wll metal con 
ruetion 

CoxrRoL Sir scks.— Fins and rudders at extremities of wings. Small 


horizontal stabilising surface and. elevators mounted on the nose 
tho fuselage 
LawpING Gean —Rotrnctable trieyelo type Main wheels raised 
mwaridly mto underside of win Nose wheel raised. backwards 
mto fuselo 
1 Prante One 1,275 hj. Allison. V-1710-95. (F23R). twelve 
ler Vee liquid-cooled engine mounted at the aft end of thc 
lago and driving a three-blade Curtiss Electric pusher air 
crew. “Lhe wirserew may bo jettisoned im an emergency, Air 
intake above and. coolant radiator. duct below engine, both being 
incorporated im roetangular vertical stabilising surfaces, Main 
fuel tanks im fuselage 
\ccomMop vrius.— Pilot's cockpit over leading-edge of wing roots 
Jettisonuble cockpit canopy 
Votes two 20 inii. cannon and four 50 eal. machine-guns in 
tho nose of tho fuselage 
DiMENSIONS, Wriais AND PERFORMAN No data availabli 


THE CURTISS XP-46. 


The XP-46 was designed as a possible successor to the P-40, 
from which it was developed. dt was fitted with an Allison 
V-1710-39 engine and carried an armament of two 50 cal. machine 
guns in the fuselage and eight 30 eal. guns in the wings. It also 
had armour protection for the pilot, a bullet-proof windscreen 
and protected fuel tanks. 


During the past three years the Compar 
entirely engaged on work in conne ith the 

her directly for the U.S. Air rees or on rk 
for other firms m the mreraft industry. Itis not n y 
engaged in the production of complete aireraft 


Ascender Experimental Single-seat Fighter (Allison V-1710-95 engine). 


Among the most noticeable design features by which th 
XP-46 differed from the P40 were an inwardly-retracting 
lunding-genr im which wheels and legs when raised were {lust 


With the under of the wings, a lower cockpit canopy, and 
ventral «ducted radiator located beneath the pilot's cockpit 
two prototypes were built and testa with this desig 


did not justify further development 


THE CURTISS XP-42. 

Tho XP-42 was the basis of experiments carried out by the 
Army Air Corps, the Curtiss und Pratt & Whitney company 
and the N.A.C.A. in connection with the cowling air-cooled 
radial engines, Basically, it P-36A fitted with a 1,000 
h.p. Pratt & Whitney R-1830-31 engine with extended airserew 
shaft and completely enclosed in a long-nosed streamline cowling 

The XP-42 was first flown on May 31, 1941, and at 15,500 ft 
(4,730 m.) it showed a maximum speed of 340 m.p.h. (544 km.h 
As the result. of experiments conducted with this aeroplane the 
N.A.C.A. developed the D-type cowling for high-speed radial 
engine installations. 

On the conclusion of the tests no further dey 
XP-42 eventually 
P-36A. 


was tt 


clopment of the 


was made. It was converted back into a 


THE CURTISS WARHAWK. 
U.S. Army Air Forces designation : P-40. 
British names : Tomahawk and Kittyhawk. 

The Curtiss Warhawk went into production in the Summer ¢ 
1939 and from then until December, 1944, when the Warhawk 
was withdrawn from production, it has been the subject of 
continuous development and has served in the Air Forces of 

In all, the War 
Allied and friendly 


the Allies in practically every theatre of war 
hawk has worn the 
nations. 

On November 22, 1944, the Curtiss Airplane Division delivered 


insignia of twenty-eight 


The Curtiss XP-46 Experimental Single-seat Fighter (Allison V-1710-39 engine). 
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o the Army Forces the 15,000th fighter built for service 
1 the This aeroplane was a P-40N. Warhawk 
Hereafter follows a brief outline of tho development: of the 
Warhawk 
XP-40. The prototype, evolved from the  radial-ongined 
J-36A by the installation of the Allison V-1710-10 (C-13) engine, 
tho first altitude-rated Allison with built-in supercharger, and a 
hquid-cooling with the radiator mounted under the 
ft of the trailing-edge of the wings. Standard P-36 
wings, fuselage, tail-unit and landing-gear. Won a U.S. Army 
Pursuit. Competition at Wright Field, Dayton, Ohio, in 1939, 
is the result of which the largest peacetime order for fighter 
ureraft, valued at nearly $13,000,000, was placed for the P-40. 
P-40 (Tomahawk I, IA and IB). Fitted with the Allison 
V-1710-33 (C15) engine. Considerably revised in structure 
of both wings and fuselage and stressed to take the increased 
horse-power of the new engine. Landing-gear and other struct 
ural members strengthened to take care of the increased gross 
ht. Radiators moved forward under the nose, Armament 
consisted of two 50 cal. machine-guns in the engine cowling 
and two 30 cal. guns, one in each wing. The Tomahawk I had 
British .303 in. machine-guns and equipment. 


P-40B (Tomahawk IIA and IIB). Same as P-40 but fitted 
with pilot armour, bulletproof windscreen and leakproof fuel 
tanks. Wing armament increased to four 30 cal. guns, two in 
each wing. The Tomahawk II retained the U.S. armament, 
the HA having British radio and the IIB American radio. 

P-40C. P-40B but fitted with improved self- 
sealing tanks 
P-40D (Kittyhawk I). Fitted with 
3R) engine, which differed from the V-1710-33 by having 
an external spur nirscrew reduction gear. ‘This resulted in a 
shorter reduction gear casing and a higher airscrew thrust-line 
which, in turn, permitted the fuselage to be shortened by 6 in., 
the cross-section to be reduced, the cowling to be redesigned 
and the landing-gear to be reduced in height. The synchronised 
fuselage guns were nbandoned, the entire armament of four 
50 cal. guns being mounted in the wings. Shackles under the 
fuselage for a 52 U.S. gallon drop tank or a 300-500 Ib. bomb. 
tacks under the outer wings for six 20 lb. bombs. 

P-40E (Kittyhawk IA). Similar to the P-40D but fitted with 
six 50 cal. guns, three in each wing. A few P-40 
verted into two-seat trainers by having t fuselage fuel tank 
removed and a second seat and dual controls added 


P-40F (Kittyhawk II). The P-40F was the first in the P-40 
Series to be fitted with the Packard V-1650-1 (Rolls-Royce 
Merlin 28 engine) engine rated at 1,240 h.p. at 11,500 ft. (3,510 
m.), 1,120 h.p. at 18,500 ft. (5,640 m.) and with 1,300 h.p. avail 
able for take-off. With this engine the air intake was removed 
from the top of the cowling and incorporated in the cooling 
scoop beneath the engine. Armament consisted of six 50 cal 
machine-guns, three in each wing, with 235 rounds per gun 
4 rack under the fuselage could accommodate an auxiliary fuel 
tank (75 U.S. gallons) or a single bomb (100 to 600 Ibs.). Racks 
for th light fragmentation or practice bombs mounted under 
each wing outboard of the guns. Later models of the F had 
a lengthened fuselage This moved the rudder hinge aft of 
the elevator hinges and guve increased manauvrability and 
improved control characteristics 

P-40G. The same as the P-40 except fitted with pilot armour, 
self-sealing fuel tanks, bullet-proof windscreen and P-40B wings 
and wing armament 

P-40K (Kittyhawk III), Fitted with the Allison V-1710-73 
FAR) engine, rated at 1,150 h.p. at 12,000 ft. (3,660 rn.) and with 
1,325 h.p. available for take-off. lhis model ran through 
the production lines simultaneously with the P-40F and as 


Nir 


present war, 


system 


fuselaj 


we 


Same as the 


the Allison V-1710-39 


3's were con 


with. that version the longer fuselage was introduced in the 
later models, Later P-40K's were winterised and many saw 
service in Alaska and tho Aleutians 

P-40L (Kittyhawk ID. Fitted with the Packard V-1050-1 


25) engine. A development of the P-40F but much 
Saving in weight achieved by the elimination of head 
the removal of the Prestone tank and the front 


the multiple wing fuel tanks All had the long 


Merlin 
lighter. 
armour and 
portions of 
fuselage 

P-40M (Kittyhawk III and IV). Fitted with the Allison 
V-1710-81 (F20R) engine rated at 1,000 h.p. at 16,400 ft. (6,000 
m.) and with 1,200 h.p. available for take-off. A development 


of the P-40L, 


P-40N (Kittyhawk III). Fitted successively 
V-1710-81 (F20R), V-1710-99 (F20H) and V 
engine A further development of the P-40L. The first pro 
dut models further lightened by the removal of two 
of the six machme-guns, and smaller and lighter landing wheels 
ud al radiators and installed. l'he 
head armour, however, was reintroduced, together with improved 
rear vision panels. After the first few hundred had come off 
the production lines the two machine-guns and the front portions 


with the Allison 
1710-115 (F31R) 


oil coolers were 


f the wing miltiple fuel tanks were reinstated. In 1943 the 
P-40N as fitted with two additional bomb racks under the 
vings, each capuble of carrying a bomb of from 100 to 500 Ibs 
or a droppable "ferry" tank. Other now features included 
nproved non-metallic self-sealing fuel tanks, new radio and 
oxygen equipment, flame-damping exhaust stacks, etc 
XP-40Q. Fitted ith the Allison V-1710-121 er A 
greatly cleaned-up version of the Warhawk te-designed 
fuselage with the coolant radiators removed to the wings, 
blister" type sliding cockpit hood and a shallower rear fuselage 
Clipped wings with squared tips. The Allison engine fitted with 
ateranjeetion. and driving a four-blade airserew. Only onc 
ilt 
P-40R. Several hundred P-40F and P-40L Warhawks were 
modified by having their Merlin engines replaced by the Allison 
10.8] (F20H) engine, This conversion was given the 
mation P-40R All had the lengthened fuselage 
n cat Fighter and Fighter-Bomber 
‘ r monoplane, Aere ection NACA 
2 1 in two panels joined at tho contre 


consists of longitudinal stringers 


THE UNITED STATES OF AMERICA 


The Curtiss P-40K-1 Warhawk Single-seat Fighter with modifled fin introduced before the fuselage was lengthened 


and shear beams of aluminitun-alloy 


riveted Alclad skin 


Mleron: 


covering. 
between ailerons and fuselage 

FUSELAGE. —Semi-monocoque 
aluminium-alloy 

Tat, UNrr.—Cantilever  monopln 
Fixed surfaces have smooth 


covered with fabric 


Rotract 
nd whe 


Laypixe GEAR 
abaorber ley 
rotating about 
Hush within th 
Junding-genr ni 


wing 
in whee 


able 
vela are 


bevel gears until the 


In bot 


type 
retracted hydraulically 
wheels 
nnd retractoc 


wutomatically locked by hydraulically 


in later models. 


have 


ano type: 
metal 


Curtiss 


h lowe 


covering, 
Adjustable trim-tabs in rudder and elevators, 


Alelud. bulkheads and flush. 
Melad 
Hydraulicully-operated. split trailing-edgo flaps. extend 


frames und fabric 


tructure made up of Alclad bulkheads, 
stringora and a flush-riveted 


Melid. skin 


All-metal framework 
movablo aurfaces 


shock 
“ft and up, 
position lie 
d positions 


oleo- pneumatic 


nr 


operated mechanical locks. Fully-retractable steorablo tail-wheel 
has positive-action hinged fairing which smoothly cover the apor 
ture after the wheel is retracted 

Power PLan?,—One Allison V-1710 or Packaed, V-1650-1 (Morlin 28) 


twelve-cyhnder Veo liquid-cooled engine driving a tlireo-bladed 
Curtiss eleetrically-controlled. multi-position constant-apeed wir 
serew. Ducted coolant and od radiators beneath ongino with 


itrollable nir exit 


tank and an auxiliary. “belly 

{naeluge tank consists of à multiplo self-scal 
in an. aluminiimm-alloy. shell 

rack beneath tho fuselage. € 


Fuel curried in two wing tanks, 


tank 


Auxiliary 
Y system 


for oil dilution for cold weather starting. 


ACCOMMODATION,— E nclo 


Bullet-proof windscreen with glycol 


Sliding cockpit: cover 


with rear 


umk enrriod 


a fuselage 


Buch wing tank and the 


g fuel cell contained 
on bomb 


incorporates provision 


1 pilot's cockpit over trailing-edge of wing 
pray and warm uir de-frosting 


panels in fusolnge aft. 


(Photograph by Peter Bowers), 


of cockpit. Armour plate forward of the instrument panel and aft 


of the pilot's seat and head. Cockpit heating and ventilating 


aystom, Heat muy also be ducted to gun compartments in wings 
24-volt electrical system. Radio equipmont 

ARMAMENT. Three .50-cal. machine-gun each wing and firing 
outside tho airscrow disc. 235 rounds of ammunition per gun 


Bomb rack beneath fuselage may 
from 100 to 600 lbs. Hacks under wing to 
bombs or two auxiliary "belly" fuel tanks. 
DixESNSIONS.—Span 37 ft, 3} in. (11.36 m.) 
31 ft. 8] im. (9.68 m.), Length (long fuselage) 33 Tt 


carry a single bomb ranging 


ry two 100-500 Ib. 


Length (short fuselage) 
3} in. (10.14 m.) 


Hoight (thrast-lino horizontal) 12 ft. 2 in. (3.7 m.) Wing uren 
230 sq. ft. (21.9 sq. m.). 

Wetonrs (D-40F).—Weight. empty 6,550 Ibs, (2,974. kg), Weight 
luaded 8,720 Iba. (3,900 kg.). 

PnronwANcE (P-40F—Dackard V-1650-1 engine) —Maximun speed 
304 mph, (582 kmh.) at 20,000 ft. (6,100 m.), Cruising speed 


300 m.p.h. (480 km.h.) at critical height, Economical erwsmg speed 
220-245 in.p.h. ( ? km.h.) according to mi Climb to 
15,000 ft. (4,575 m.) 7.6 mins,, Climb to 20,000 ft. (6,100 m.) 10 mir 

Service ceiling 33,000 ft. (10,060 m ), Normal range 010 miles (976 
km.) at 310. m.p.h. (490 kin.h,), Maximum range 


fuel tank) 1,200 miles (1,020 km.) at 210 m.p.h 


(with. auxiliary 
(336 km.h.) 


THE CURTISS SEAHAWK. 
U.S. Navy designation : SO-1. 


Tho development of the Seahawk began in June, 1942, when 
the U.S. Navy Bureau of Aeronautics invited the Curtiss company 
to submit proposals for an improved scout seaplane to replace 


The Curtiss XP-40Q Warhawk Single-seat 


Fighter (Allison V-1710-121 engine). 


N 
N 


ALL THE WORLD'S AEROPLANES 


A Curtiss C-46E Commando with the stepped windscreen and revised side windows to be introduced in the 
post-war CW-20E. 


DOUGLAS. 
THE DOUG' AS AIRCRAFT COMPANY, INC. 
Heap Orri:E AND WORKS: SANTA MONICA, CALIFORNIA. 


Oruen Works: EL SEGUNDO AND Lona BEACH, CAL., 
Curcaco, ILL., OKLAHOMA CITY, OKLA., AND TULSA, OK 
Established; 1920. (Reorganized: 1928.) 


President : Donald W. Douglas. 
Vice-President—Manufacturing : Frederick W 
Vice-President—Engineering : A. E. Raymond. 
Vice-President—Comptrolling : R. V. Hunt 
Vice President—Contract Administration : J. M. Rogers, 
tive Secretary : T. C. McMahon 

Treasurer : H. P. Grube 

The Douglas Aircraft Company has occupied the present 
factory site at Clover Field, Santa Monica, Cal., since 1928, 
It also operates plants at El Segundo, Cal., nine miles from the 
main plant, Long Beach, Cal., Tulsa, Okla., Chicago, Ill., and 
Oklahoma City, Okla. 

The main produetion during 1944-45 was devoted to two and 
four-engined transports nnd twin-engined bombers for the U.S. 
Army nnd Navy. During 1944 manufacture of the Havoc 


Conant. 


(20-09-44) and Dauntless (22-7-44) ceased, but production of the 
C-47 Skytrain, C-54 Skymaster and A-26 Invader was stepped 
up to meet the increased demands of the services, After the 
surrender of Japan production of the C-47 was discontinued 
but the C-54 and A-26 remained in limited production 

The Company has also co-operated in the production of Boeing 
B-17 long-range bombers and of the first 10,000 B-17's built 
under the joint Boeing-Douglas-Lockheed production scheme, 
Douglas built 1,982. The Long Bench plant was responsible 
for the Douglas share in this programme 

At its production peak the Douglas company employed some 
150,000 hands, half of them women, und, based on total structure 
weight, produced during 1943-44 one-sixth of the total national 
production of military aircraft 

The company has prepared a number of post-war projects 


for commercial aircraft, including the DC-4, DC-6, DC-7 and 
DC-8. 
THE DOUGLAS DC-3. 
Tyre —Twin-engined Commercial Transport 
Wixos,—Low-wing cantilever monoplane, Rectangular contre 


the Kingfisher and Seamew. The Curtis ronal t 
mitted on August 1 and on the 25th of that month a cont 
was placed with the company for seven aircraft, two experime 
models for flight testing and five additional nirernft for equipr 
and service testing, 

The first XSC-1 flew on February 16, 1944, and by A 


all seven experimental sireraft had flown 
developed by and is in production at the 
plant 


It was first reported in action with the U.S, Fleet m th 
invasion bombardment of Borneo in June, 1045 
Tyri ngle-seat, Shiphorne Seaut 
Wiss, — Luw-wing cantilover monoplane, f ni 
with dihedral, Oute taper and dihedral with 
detachable d for. shipboard i 
All-metal pan wut 
edge slots i 
FosELAGE. -All-anetal T ilar 
forward and changing to oval sect 
Tait Uxrr.—Cantilever monoplane type al atruet 
tabs in elevators and rudder 
FLOATS ntr trenmlino pedestal 1 
and two wing e canti trut 


float. necominodates r fuol tank 
lunding-gear for fe rations may replace float gear 
same attachments pointe being used fur both gears. Cat 
points and hook under nose of main font net [ np 

Power l'LANT,—One Wright K-1820-62 nine-cylinder radia 
engine driving a Curtiss electrically-operated wirserc th 
hollow steel paddle-type blades, F tanks im centre 
Auxiliary tanks may be carried Hout 

AccoxtsropATION,—l'ilot'à cockpit with abiding bli 
con y For seu-resev rk à bunk ho fitted in th 
aft of the pilots «eat, into which n man cnn crawl 

ARMAMENT: —Two 50-cal. machine guns 
euch side of the fuselage. Bombs or depth A 
in tho central float, which has bomb-door 
pilot's cockpit 

Dimensions. —Apan 41 ft, (125 im), Longth 30 ft. 51 Li 


WEIGHTS AND PERFORMANCE. —No dita availubl 


THE CURTISS CW-20E COMMANDO AIRLINER. 
Profiting from the experience gained with the large 
production of the C-46 military transport 


Commando 


Curtiss company in 1944 prepared designs and mock-up 
commercial version of the Commando for immediate post 
production. At least two American air-line companies place 


orders for the CW-20E before the end of 1944 

The CW-20E will accommodate 36 passengers 
major changes in the new rnodel nre the re-designed nose wit 
a stepped windscreen and deeper side-windows to the pilot 
compartment already incorporated in the later models in t 
C-46A. Series, all-metal control surfaces, the introduction 
welded easily-removable fuel tanks, and the fitting of tw 
2,100 h.p. Wright R-3350 (CISB2) eighteen-cylinder ¢ 
in place of the Pratt & Whitney R-2800 
radials fitted to the C-46. 

The following is a provisional specification of the ne 
mercial version of the 


Among the 


eighteen-cylin 


Commando 
23.3 m 
area 1,360 sq. f 


2.0 m.), Length 76 ft. 4 in 
Wing 


Dbrensions.—Spon 108 ft. 1 in. ( 
Height, (tail down) 21 ft 
(126.3 aq. m.) 


9 in. (6.6 m ) 


WEIGNTS.—Woight empty 100 lbs. (14,573 kg.), Maxi 
load 12,430 Ibs, (5,043 kg.), Design disposable lc 
(7,210 kg.), Normal take aded weight 48.000 Ibs 
Maximum g landing weight 40,400 Ibs. (21,066 | 
PERFORMANCE.—Maximunn cruising speed 38 
at 10,000 ft. (3,050 m.) 
CURTISS-WRIGHT. 
THE CURTISS-WRIGHT CORPORATION. a 
GENERAL OFFICES: 30, ROCKEFELLER Pxraza, New YORK 


20, N.Y. 
President: G. W. Vaughan, 
Senior Vice-President: G. M 
etary and Treasurer: E. S 


Williams 
Crainer, 


The Curtiss-Wright Corporation operates four Division th 
Curtiss-Wright Airplane Division (Aircraft), the Wright Aer 
nautical Corporation (Aero-engines), the Curtiss-Wright Prop 
peller Division (Propellers) and the Curtiss-Wright Development 
Division (Special Research). Details of the 
Curtiss-Wright Airplane Division will be found under 
in this section, Full details of the products of the Wright 
Aeronautical Corporation will be found under "Wright m 
the Aero-engine Section (D) 


products of the 
Curtiss 


section and tapering outer sections with detachable wir 
Douglas cellular multo-web construction, | Fabric-covered milen 
with controllable trim-tabs in the starboard aileron. Hydraulically 


all-metal split trailing-edge flaps, Detachable wing 


operated 
tips 

FusELAGE.—Almost, cireular-section structure built up of transverse 
frames of formed sheet longitudinal members of extruded bulb 
angles, with a covering of smooth sheet 

Tai, Uwrr.—Cantilever. monoplane 
multi-cellular construction 
alloy frames and fabric 
statically balanced.  Trim-tabs in all 

LawpiNG Geëar—Retractable type 
air-oil shock-absorber legs. Wheels nro retraetec 
ward into engine nacelles and ean be rai 
by engine-driven hydraulic system 
Non-retractable steerable tail he 

Power PLANT.—Two 1,000 h.p. Wright Cyclone GR-1820.6 L02\ 
1,100 hep. GR-1820.G202A.nine-eylinder, or 1,200 hy. 1 


type. Tail-plane and 
Rudder and elevators have alumini 
covering and are norodynamteally iw 


control surfu 


Each unit 


lor low 
Hydrautic wheel brakes 


Twin-Wasp R-1830-81C3G — fourteen-cy 
A engines with tw wb superchangers. Thr x 
Hamilton-Standard const | airsomewa. Tw N 
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The Douglas DC-3 Commercial Airliner, the progenitor of the most widely-used military transport of the war, 


the 


C-47 Skytrain or Dakota. 


" 210 U.S. gallons = 794 litres) located forward of centre 
n spar. Two auxiliary tanks (201 U.S. gallons )0 litres) 
aft of spar. One oil tank {29} U.S. gallons = 109 litres) in each 


ine nacelle 
ACCOMMODATION 
and is reached 


The pilot's compartment is forward of the wing 
through a corridor from the passenger cabin 
Emergency exit is provided in the ceiling of the pilot's compartment 
Dual controls. The cabin accommodates up to twenty-eight 
passengers. A sleeper (DST) version with separate compartments 
Which can be made up with upper and lower bunks can accommo: 
date sixteen passengers for day and night travel. The cabin is 
completely sound-insulated and ventilation and steam heating 
svstems are provided. There are four mail cargo compartments 
forward of the main cabin, two on each side of tho centre aisle. 
The right forward compartment has a capacity of 35 cub. ft. (.001 
cub. m.), and the compartment directly aft has a capacity of 50 cub. 
ft. (142 eub. m.). The left forward compartment has n capacity of 
13.5 cub. ft. (.28 cub. m.), and is connected to a 50 cub, ft. (1.42 cub. 
mpartment directly aft. With these two compartments 
it is possible to accommodate extra large parcels. An 
rgo loading door 18 located on the left side, just nft 
o pilot's A baggage compartment of 103 cub. ft, (2.0 
m) capacity is provided aft of the buffet and lavatory and 
outside loading door on the left side. The equipment for 
fying and radio telophone communication is provided 
DixENSIONS.—Span 95 ft. (28.9 m.), Length 64 ft. 54 in. (19.63 m.), 
Height 10 ft. 114 in. (5.2 m.), Wing area 987 sq. ft. (91.7 sq. m.) 
We1onts AND. Loapinos (Wright Cyclone GR-1820-G 102A engines 
Weight empty 16,480 Ibs, (7,482 kg.), Disposable load 8, 
1,000 kg.), Weight loaded 25,200 Ibs. (11,411 kg.), W 
5.5 Ibs.jaq. ft. (124.4 kg./aq. m.), Power loading 11 
? kg. /h.p.) 
s Ao Loapinas (Wright 
»gines).— Weight empty 16,000 Ibs. (7,5; 
8,600 lba. (3,906 kg), Weight loaded 2 
Wing loading 25.5 Ibs./sq. ft. (124.4 kg.[sq 
10.6 1bs./h.p. (4.76 kg./h.p.) 
Wetonts AND Loapinos (Pratt & 
SIC 


connected, 


Cyclone GR-1820.G202A 
5 kg.), Disposable load 
00 Ibs, (11,441. kg.), 

m.), Power loading 


Whitney ‘Twin-Wasp R-1830 
657 kg.), Disposable 


00 Ibs, (11,441 kg.), 


3).— Weight empty 10,865 Ibs. (7, 


engin 
lbs. (3,784 kg.), Weight loaded 25 


load 8,3 
Wing loading 26.6 Ibs./aq. ft. (124.4 kg m.) Power loading 
10,5 1bs./h.p. (4.70 kg./h.p.) 

temas ee (Wright Cyclone GR-1820-G102A. engines).—Maximum 


216 m p.h. (346 km.h.) at 7,700 ft. (2,350 m.), Cruising 


P'axunum cruise power) 191 mph. (300 km.h.), Initial rato of 

tlimb 1,080 ft./mins. (329.4 m./mins.), Service ceiling 21,700 ft 
30 m.), Normal range (maximum fuel and most economical 
ed) 1,565 miles (2,904 kin.) 

MFOH ce (Wright Cyclone GR-1820-G202A.— engin Maxi 

mur ed 220 m.p.h km.h.) nt ft 10 m.) 


Cruising speed (maximum cruising power) 194 r.p.h 


11,200 ft, (3,415 m.), Stalling speed 07 m.p.h. (107.8 km.h.], 
Initial rate of climb 1,070 ft./min. (326.3 m./min.), Service ceiling 
1,900 ft. (6,680 m.), Normal range (maximum fuel and most 
omical speed) 2,125 miles (3,400 km.) 

Pratt & Whitney Twin-Wasp 
Maximum speed 230 m.p.h. (368 km.h.) nt 
Cruising speed 207 m.p.h. (331.2 km.h. 
p.h. (107.8 km.h.), Initial rate of climb 1,130 ft./min 


10.4 km.h.) 


W-1830-8103G 
8,600 ft 
i 


m/min.) Service ceiling 23,200 ft. (7,076 m.), Normal range 

maximum fuel and most economical cruising speed) 2,125 miles 
400 km 

description above applies to the civil versions of the 

2] pas s) and the DC-3A and DC-3B (28 passengers) 


00 aircraft operated by the U.S. domestic airlines at 
lof 1944, 275 were DC-3's, Apart from being the most 
mereinl transport, the DC guise isused 
y other type for troop ind as 


3 in military 
ind cargo transport 


f ure many service versions of the DC-3, the two principal 
odela being the C47 Skytrain and the C-53 Skytrooper, both 
hich have been produced in very large numbers for the Army 
Air Forces and the U.S. Navy, as well ax for the Royal Air Force 
nee January, 1943, these have been the two principal military 
r uced by the 1 ns Company 


The 10,000th DC-A war 


Air Force 


delivered to the U.S, Army 

Ma 1945, all but 500 of which bad been built since Pearl 
Harbour 

The following tails the varic military versions of the 

D(-3, some of which are conversions from civil models taken 

er from the uirlines by the military authorities early in 1942 

C-47 (R4D and Dakota [wo Pratt & Whitney RK-1830-02 

A cargo re-design of the DC-3 for large-scale military 

Large loadir or, reinforeed floor, strengthened 

For further details see Skytrain deseriptior 

Pratt & Whit R-1830 engine DC-3'8 taken 

r s for use as personnel transports, Furnish 

ed but accommodation provided for extra crew 

»ne were DTS per transports and used ueh 


C-49. 'l'wo Wright R-1820-71 commercial 
design modified for military use. Crow of 3 and 21 passengers 
teinforced floor for light cargo and astro-hatch for navigator 
This also included Wright-engined DC-3's taken 
over from the airlines, including some DST sleeper transports. 

C-50. Two Wright R-1820-85 engines 
transports and some troop-carriers 

C-51. ‘Two Wright R-1820-83 engines 
Only one built 

C-52. Two Pratt & Whitney R-1830-51 engines. DC-3's 
taken over on the production lines before delivery to commercial 
customers and fitted as paratroop transports, ` 

C-53 (R4D and Dakota), Two Pratt & Whitney R-1830-02 
engines, Troop-carrying version of the C-47. No heavy cargo 
facilities, only small door and no reinforced floor. Supply 
dropper and For further details see Skytrooper 
description 


engines. DC-3 


series some 


Some 


21-pnssenger 


Paratroop transport 


glider-tug. 


THE UNITED S$ 


ES OF AMERICA 


C-68, Two Pratt & Whitney R-I830 engine DC-3A 
taken over from tho airlines. 

C-84. Two Wright R-1820-G2024 engines, DC-3B'« taken 
over from the airlines 

C-117A. Two 1,200 h.p. Pratt & Whitney R-1830-90C en 
gines, Combines the original features of the standard 21-sent 


commercial DC-3 with the latest improvements developed. for 
the C-47 Series, including C-47 wing flaps and landing gear, hot 
air cabin heating system and many internal changes, Produced 
for the A.A.F, at the Oklahoma City plant but production 
cancelled after surrender of Japan, Many released for 

to the airlines 


By the end of 1944 all surviving civil DC-3's taken over by 


the U.S, Army Air Forces in 1942 had been returned to the 
urlines. In addition numbers of C-47's and C-53 heen 
released for conversion to eivil usc 


THE DOUGLAS SKYTRAIN. 
U.S. Army Air Forces designation: C-47. 
U.S. Navy designation : R4D. 
British name : Dakota. 

The C-47 Skytrain is the most commonly-used transport. in 
the Allied Air Forces and has operated in every theatre of war 
It exists in the following forms 

C-47 (R4D-1 and Dakota I). 
engines, All-purpose transport 
reinforced metal floor and tie-down fittings, wood seats folding 
against sides of cabin, etc der towing-cleat, formerly 
exclusive to the C-53, is now a standard fitting in the C-47 

C-47A (R4D-5 and Dakota III), Same as € except fitted 
with a 24-volt instead of a 12-volt electrical system. Description 
below refers to the C-47A 

C-47B (R4D-6 and Dakota IV). Same as C-47A except fitted 
with two Pratt & Whitney R-1830-00€ 
blowers and provision for carrying incre 
Evolved for use in the India-China Theatre. 

TC-47B ( R4D- Navigational trainer version of the € 

C-47C. Fitted Edo 
ntion. The floats the 
each is fitted with two retr: 
and one aft of the step. The 
bulkheads in each float is used 
a capacity of 300 U.S. gallons 


Two Pratt & Whitney R-1830-92 
Large cargo loading doors 


engines with two-stage 
sed fuel in the cabin. 


47B. 
twin-float amphibian install 
all-metal p type and 
table wheels, one under the nose 


with an 
are of 


space between the two midship 


an auxiliary fuel tank with 


TvrE.—Twin-engined. Military Transport 
Winas, FusELAGE, Tan. Usrr AND. Lanpixo Gëan-—Same as DC-3 
Power PLANT.—Two Pratt & Whitn 1830-92 Twin- Wasp fourteen 


cylinder radial mir-coolod genred and supercha engines each 


The Douglas C-47A Skytrain Military Transport (two Pratt & Whitney R-1830-92 engines). 


The Douglas C-47B Skytrain Military Transport (two Pratt & Whitney R-1830-90C engines). 
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The Douglas C-47 Skytrain Military Transport. 


rated at 1,050 h.p. at 7,500 ft. (2,207 m.) and with 1,200 hpavailabto 
for take-off. "Phree-bladed — Hainilton.Standard — constant-speed 
airscrews Two main fuel tanks (202 US. gallons onch located 
forward of cer Two auxihary tanks (200.1 

gallons euch) u w in served by n separate 


fuel system bu engines to be supplied. by 
set of tanks in ney. Oil dilution. syston 
oil tank (29 U.S. gallons] in each engine nacelle 

ACCOMMODATION. Crew of three consisting of pilot, co-pilot and radio 
operator. Fuselage divided mto six — compartments pilot's 
compartment; port and starboard baggage compartiment; radio 
operator's compartment ; main cargo hold and lavatory. Pilot's 
compartment seats two side-by-side with dual controls, Auto 
matic pilot. Full radio equipment includes radio compass, marke 


and receivers for localised and glide-path reception 
Steam or hot mr heating 
with snatch block 


beacon receiver 
for the instrument-landing equipment 
and ventilation. Main cargo hold equipped 


idlor pulley and tie-down fittings for cargo handling, Large 
freight door port side. Cargo load of 6,000 Ibs. (2,725 kg.) 
may include three aero-engines on transport cradles, or two light 


for 28 fully-armed 
fittings for eighteen 
Racks 


under 


trucks. Folding seats dow of cabin 
airborne or parachute troops 
stretchers t r with provision for medical erow of three 


and re parachute 


Alternatively 


echanism for «ix 


pack container 


fuselage, Also under the fuselage are fittings for carrying two 
three-bladed airscrews. Ghider-towing cleat in tail. — De-teing 
equipment includes airserew anti-icing system. rubber decer 


shoes on outer wings, tailplane and fin leading-edges nne alcohol 
type windsereen de-icer 


DixENStONS.—Span 05 ft 


Oxygen equipment 
(28.9 m.), Length 64 ft. 5} in. (19.63 m.), 
Height 16 ft. 11] in. (5.2 m.), Wing area 087 sq. ft. (01.7 sq. m.) 
Warowrs asp Loapinus.—Weght empty 16,970 lbs. (7.705 kg), 
Useful load 8,600 Ibs. (3,904 kg), Weight Ionded 26,000 Tbs. (11,805 
3 Ibs. jaq. ft. (123.5 ke./sq. m.) Power loading 


kel, Wing loading 2 


12 Ibs./h.p. (5.45 kg-/h.p 
PenronwANCE.— Maximum speed 229 m.p.h. (368 kmh.) at 7,500 ft 
(2.290 m.) Cruising speed 185 m,p.h. (280 km.h.) at 10,000 ft 
(3.050 m.), Stalling speed 67 m.p.h. (107.8 km.h.), Initial rate of 
climb 1,130 ft./min, (345 mn./min ), Service ceilinj 3,200 ft. (7,076 


m.), Normal range 1,500 miles (2,400 km.) 


THE DOUGLAS SKYTRAIN GLIDER. 
U.S. Army Air Forces designation : XCG-17. 

As an experiment a standard C-47A was c onverted at Wright 
Field into a glider suitable for towing behind the C-54. The 
engines and airscrews were replaced by hemispherical fairings, 
ull excess weight and unnecessary fittings were removed and a 
towing cleat was fitted under the front spar of the centre-section 
The result was a clean and efficient glider with which a towing 
speed of 290 m.p.h. (464 km.h.) was possible as compared with 
the previous maximum speed of 200 m.p.h. (320 km.h.). The 
XCG-17 had a gliding angle of 14/1 and a stalling speed of 35 
m.p.h. (56 km.h.) 

On a gross weight of 26,000 lbs. (11,8! kg.) the XCG-17 
could carry a maximum pay-load of 14,000 Ibs, (6,356 kg.) and 
No ballnst 
was required for flying at minimum weight conditions 

Successful trials were made with the XCG-17 using two tandem 
coupled tugs to give assisted take-off, the leading tug casting off 
on renching a certain height 


THE DOUGLAS SKYTROOPER. 
U.S. Army Air Forces designation: 0-53. 
U.S. Navy designations : R4D-3 (0-53) and R4D-4 (C-53C). 
British name : Dakota Il. 

The Douglas C-53 Skytrooper is similar to the C-47 but it 
has not the facilities for carrying heavy cargo. It has a normal 
wooden floor, fixed metal seats for twenty-eight fully-armed 
airborne or parnchute-troops and a towing cleat for use as a 
glider-tug. It has no large loading door. Power-plant, dim- 
ensions and other general particulars nre the same as for the 
C-47 


could accommodate up to 40 fully-armed troops 


THE DOUGLAS SKYMASTER. 
U.S. Army Air Forces designation: C-5. 
U.S, Navy designation : R5D. 

The design of the original DC-4 was developed by the Douglas 
Company in collaboration with the technical departments of 
five of the biggest airline companies in the United States. The 
prototype received its Approved Type Certificate in May, 1939, 
and it was then submitted to prolonged service tests under the 


supervision of United Air Lines. The first model was fitted 
with four 1,150 h.p. Pratt & Whitney R-2180 Twin-Hornet 
engines and had accommodation for 52 passengers. It was 


eventually sold to Japan and subsequently crashed. 


On the basis of service tests a new and slightly scaled-down 


The Douglas C-47C Skytrain Transport fitted with Edo amphibian float gear. 


268635 


The Douglas C-53 Skytrooper Troop-carrier and Glider-tug (two Pratt & Whitney R-1830-92 engines). 


design was prepared for production with accommodation for 
10-42 passen and fitted with four 1,100 h.p. Pratt & Whitney 
R-2000 Twin-Wasp engin In 1941 production of prov 
isional orders for sixty aircraft of this type was slowed down 
owing to defence needs but later in the year the DC-4 design was 
converted to meet U.S. Army specifications, redesignated C-54, 
and c dered in large quantities as a long-range military transport 

The first production C-54 flew early in 1942 without experi 
mental prototype. à 


C-54. Four 1,100 hp. Pratt & Whitney R-2000-3 radial 
engines. The original military conversion of the DC-4. Does 
not have the heavy-duty floor and floor support structure 
found in the later models in the C-54 Series. No large cargo 
door or facilities for handling military cargo, Main cabin has 
seats for 26 passengers. Fuel compartment in fuselage houses 
four fuel tanks to augment the standard tanks, Fuel 
capacity 3,580 U.S. gallons. 

C-54A (R5D-1). Four 1,100 h.p. Pratt & Whitney R-2000-7 


wing 


engines, Structurally re-designed to provide for carrying 
heavy cargo. Large cargo-londing door cut in fuselage aft 
of wings, floor and floor supporting structure strengthened 


to support heavy items of freight and twin-boom hoist and winch 
installed to load and unload cargo and ordnance, Provision 
for suspension beneath fuselage of items of heavy equipment 
the size and weight of which would prevent them from being 
loaded in the cabin. Cabin designed to be rapidly converted 
for carrying cargo or troops, or for the evacuation or transport 
of wounded. Fuel capacity 3,620 U.S, gallons 


C-54B (R5D-2). Four 1,100 h.p. Pratt & Whitney R-2000 7 
engines. Development of C-54A. Chief structural chang 
consists of the removal of two fuselage fuel tanks and installation 
of integral fuel tanks of comparable capacity in outer wings 
Standardisation of cabin interior fittings to permit rapid con 
version from cargo transport or troop carrier » 
stretcher fittings and individual oxygen outlets throughout 


cabin. Fuel capacity, 3,720 U.S. gallons. 
C-54C. One special Skymaster equipped for the personat 
use of the late President Roosevelt. Fitted with electrically 


Presidential state-room, three other state 
with conference table, ete. Crew of seven 
and fifteen passengers with sleeping accommodation for 

C-54D (R5D-3). Cargo model with cabin interior similar to 
C-54B. Many improvements introduced in C-54E progressively 
incorporated in C-54D, including later installation of R-2000 ul 
engines. Produced in Chicago plant only 

C-54E (R5D-4) Four Pratt & Whitney R-2000-11 engines 
with better altitude performance. Combines passenger features 
of original C-54 with cargo facilities of C-54A and B. Remaining 
two fuselage tanks removed and additional collapsible tanks 
installed in wings. Twenty double passenger seats, ten on ea h 
side of central aisle, fit on cornbination seat and cargo tie-down 
fittings. Detachable full-length baggage racks above windows 
Buffet, toilet, lavatory and coat-room at aft end of cabin, Sound 
proofing, heating and individual oxygen outlets. For cargo 


operated elevator, 
rooms, main cabin 


carrying, seats, carpets, baggage racks, etc. removed and floor 
covered with plywood covering. Fuel capacity 3,540 US 
gallons. Produced in Santa Monica plant only. 


mM ` 


The Douglas C-54B Skymaster Long-range Military Transport (four Pratt & Whitney R-2000-7 engines). 
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The Douglas C-54 Skymaster Military Transport, 


C-54F. A modification of the 4B incorporating special 
requirements of Troop Carrier Command 

C-54G (R5D-5). Four Pratt & Whitney 
Except for power-plant similar to C-54E. 

C-54J (R5D-! Same power-plant as C-54G. Personnel 
transport with full airline furnishings. No cargo facilities: 


R-2000-9 engines. 


TyPe.—Four-ongined medium and long-range Troop or Cargo Trans- 
port 
WiNGs.—Low-wing cantilever monoplane with constant taper from 


Wing section NACA 23016/23012. Incidence at 

Dihedral 7 de Centre-section of three-spar 
spars passing through the fuselage to which they 
are permanently attached. Self-sealing fuel tanks built integrally 
with structure, Outer wings have single main spar. Structure 
tion and outer wings completed by former ribs, span- 
s and a smooth Alelad skin. NACA slotted flaps 


roots to tips. 
root 4 degrees 
construction 


recs 


of centre-s 
wise strin; 


from fuselage to ailerons. Flap doors on wing undersurface are 
automatically retracted to permit smooth flow of air through 
when flaps are down. Both flaps and ailerons ure single: 


spar metal structures. Controllable tab in starboard aileron 
FrsELAGE.—Semi-monocoque all-metal structure mado up of a series 
transverse frames, longitudinal stringers and n fhish-riveted 
th Alclad skin 
Taw. Uxir.—Cantilever monoplane type. Fin and tailplane have 
two-apur frames and are covered with smooth Alclad wl Tail 
plane units have removable leading-edges and detachable tips, 
and are interchangeable from right to left or vico-versa, Rudder 
which is statically, aerodynamically and dynamically balanced 
by lead weights, lias single channel spar and fabric covering, E 


ators, with similar. balance vos, 


io rudder, have singlo-spar f 
aud overall fabric 


metal leading-ed ges covering 


xping Gean—Rotractablo tneyele type. Each unit of main gear 
hus twin-wheels and single shock-strut, Steerable nose wheel 
hus single wheel, Hydraulic retraction, the main wheels being 
raised rward into inboard engine nacelles and the nose wheel 
backward into fuselage. Manual emergency gear, Automatic 
provided to prevent retraction while. any lood remains 
anding-gear. Dual hydraulic brakes on each main wheel 
I PLANT ur Pratt & Whitney R-2000-7 or It fourteen 
radial air-cooled engines with two-speed superchargers, 
cach rated at 1,100 hy 7,000 ft. (2,135 m.), 1,000 h.p. from 
7,000 to 14,000 ft. (4,270 1 nd with 1,320 hop. available for take 
ff. Four-bladed Hanulton-Standard Hydromatic constant-speed 
full-feathormg mrserewn 13 ft. 2 in. (4 1.) diameter. Fuel tanks 
r and wings, OIl tank in. each engine nacelle behind 
root bulkhead Auxiliary. oil tank in. fuselage 
AccoMMODATION.—Crew ol prising pilot, co-pilot, navigator, 
rudi snd two relief crow members, Fhght compartment 
accomme pilot and co-pilot side-hy with dual controls, 


and navigator and radio-operator behind. Crew compartiment 
aft of flight compartment provides accommodation for two relief 
rew members, and is provided with rest. bunks, toilet, water 

and stowage for parachutes, life-raft, ete, Both these com- 


partments are 


four fuel tank 


d. Inc 
crew compartment. and 
partition, Mai 


ound-proo! 54 fuel compartment. housing 


separated from 


follow 


m by removable compartment 


compart 


equip seats, overhead baggage racks nnd stowage for 
ur life-raft »atroom, buffet anad food storage umt and luvatory 
wl washroom aft of main compartment, In C-54A main com 
partiment re-arranged to provide troop benches instead of pass 
en beats F ring and floor beams strengthened. to with 
stand heavy concentrated loads Tie-down fitti for engines: 
ordnance and cargo installed throughout. length of main cabin 
onding door on starboard side 94 in. (2:38 in.) wide < 0T 

7 m.) high, with provisions for attachin, At forin and ramp 

ling wheeled vehicles, Built-in twin-boom hoist capable 
supporting 4,000 Ibs. (1,820 kg Provi for removabl 


stretcher installation and for 
ment, Low-pressure 
rew's compartments 


a reseue equip 
(«flow system for pilot's 
In C-B two of four tanks removed 
comparable enpacity installed in outer 
Additional 
iba or enehie 
with indiv »utleta 
vd hoist permits greater 
tretehers, Emor 
Front (125 cub 
beneath 


atowage sj 


rontinu 


ygen 


fuselage and t 
In CSE 


floor 


remaining two tanks removed 


rpose fittings. for pa 
apply 
main eabin. — linpro 


inand-type ox wlual 


1 throughou 


yuen system 


ewrance and outreach for handli 
f f'useli 


(165 cub, ft.) V 


exit doors in side or w 


j rear eabin 
ith ac 
under 

and release in aft end of tail-cone 
full radi 


compartments 
n for carrying 
ote, Glider tow cleat 


| from outside external 


fuselage, such as ai 


Hew 


marker beacon 


entilating system 


ng and 


equipment, including arid radio compa 


ft. 6 in. (35.8 im), Length 93 ft. 11 in. (280 


m.), Height 27 ft. OPa in. (84 m.), Wing area. 1462 sq. ft. (135.8 
sq. m.) 

Wercwrs (C-54).— Weight empty 30,400 Ibs. (16,520 kge), Weight 
loaded 6 28,150 ky.) 

Werranrs (C it empty 37,900 tha, (16,004 Kg.), Maximum 


loaded weight 65,000 Iba. (2 
62,000 Ibs. (28,150 kg.) 
Werants (C-54B).—Weight empty 38,200 ths, (17.343 kg.), Maximum 
londed weight 73,000 Ihs. (33,142 kg), Maximum landing weight 
62,000 Ibs. (28,150 kg.) 

PrnronMANCE— Maximum 
14,000 ft. (4,970 m.), 
239 m.p.h. (382 km.h.) at 1 


10 kg.), Maximum landing weight 


spoed io mph (438 kmh.) nt 
Cruising speed (maximum cruising power) 


200 ft. (4.640 m.), Stalling speed. 


(flaps in landing position) 88 mph. (141 km.h.). Tnitinl rate of 
climb 1,070 ft,/min, (326 m./min.), Service ceiln 00 ft. (6,800 
m.), Service ceiling (on three engines) 17,300 ft. (5,280 m.), Normal 


range (10,500 7,490 kg. cargo) 1,500 miles (2,480 km.) at 220 
m.p.h. (352 km.h.) at 10,000 ft. (3,050 m.). Maximum range (5,400 
Ibs. 450 kg. cargo) 3,000 miles (0,240 km.) at 190 m.p.h. (304 


km.h.) nt. 10,000 ft. (3,050 m.). 


THE DOUGLAS DC-4. 

The DC-4 for post-war delivery will be based on the M 
Skymaster and will incorporate many of the design feature 
introduced into the military model 

Accommodation will provided for a crew of five and 44 
passengers, baggage and freight for day use and 22 passengers, 
baggage and freight as a sleeper. Freight will bi ad in 
three compartments, one (135 eu. ft.) forward of the passenger 
compartment on the right side with n 5 ft. (1.52 m.) wide loading 
door, and two beneath the cabin floor (120 and 165 en. ft.) with 
30 in 36 in. (76 915 m.) londing doors 

The basic design of the new DC-4 will be such that 
supercharging may be installed if desi 
ture will be the same as the Skymaster 
DIMENSIONS. 


cabin 
The general struc- 


Same as the Skymaster 


Weriants AND LoapiNGS.— Weight empty 39,000 Ibs. (17.710 kg), 
Weight loaded 65,000 lbs (29,510 ke), Wing loading 44.5 Ths 
sq. ft. (217.7 kg /sq. m.), Power loading 12.05 Ibs /h.p. (5.47 kg./ 
hop.) 


PrERnFORMANCE.— Maximum cruising speed 280 mph. (448 keh.) nt 
23,200 ft. (7,080 m.), Normal cruising (80^, power) 230 
m.p.h. (382 km.h.) at 10,000 ft, (3.050 m ), Stalling speed 80 m.p.h 
(128 km.h.), Initial rate of 1,200 ft./min, (366 m./min.). 
Range (with normal 20,000 Ibs, = 9,080 kg. pay load) 1,500 miles 


(2.400 km.) 


climb 


THE DOUGLAS DC-6. 
U.S. Army Air Forces designation : XC-112. 

The DC-6 will be a larger and slightly more powerful version 
of the DC-4, The chief differences will be in overall length of 
fuselage and in power-plant with, in conseque an increase 
in load capacity and gross weight. DC-4 wings will be used 
but the vertical and horizontal tail surfaces will be larger. It 
will be fitted with four Pratt & Whitney R-2000-C engines, 
each having 2,100 h.p. available for take-off 

The DC-6 is designed to carry a flight 


passengers by day or 24 sleepers plus 2 


»w of four and 50 
sitting passengers hy 


night. It will have a supercharged cabin divided into two 
by a central entrance vestibule with coat-room, wash-room, ete 
DiwENSIONS.— Span. 117 ft. ( in. (35.8 m ), Length 100 ft. 7 in. (30.68 

m.), Height 28 ft. 5 in. (8.00 m.), Wing area 1,457 sq. fr. (1035.35 


aq. m.) 
Weronrs. 
Landing gross weight. 63,500 Ibs 


Maximum gross take-off weight 80,500 Ibs. (36,550 ke) 
(28,830 kg.). Wing londing 55. 


Ibs./aq. ft. (209.4 kg./sq. m). Power loading 96 Ths hep. (435 
kg hp.) 

PERFORMANCE (at 02,500 thx 28,830. kg.) Maximum cruising 
speed 334 m.p.h. (534 kinh.) at 23,800 ft. (7,200. m.), Normal 
cruising speed (009, power) 278 mph, (445 kmh), Absolute 
range 2,715 miles (4,5 kin.), 


THE DOUGLAS DC-7 GLOBEMASTER. 
U.S. Army Air Forces designation : X0-74. 

The DC-7 is a greatly enlarged version of the DC-4 for trans- 
oceanie flying. Twenty-six have been ordered by Pan American 
Airways for post-war trans-Atlantio operations, A military 
prototypo—the XC-74—first flew in September, 1945 

The civil model will have accommodation for a crew of ten and 
n maximum of 108 passengers for day flying or 76 for night fying. 
I'he passenger accommodation will be supercharged and will 
include chair and compartment sections, lounge bar and dining 
urea, sleeping cabins, cloakroom, four lavatories, stewardess’ 
and crew quarters. Cargo holds will be below the main floor, 
and will have a total capacity of 1,169 cu. ft 

In general arrangemont the DC-7 is characteristically Douglas 
with equal-tapered wings set well back along the ciroular fuselage, 
DC-4 type tail and tricycle landing-gear with dual wheels through 
out. The nose of the fuselage is symimetrical with separato 
blister-type transparent cockpit firings for the two pilots. 
Pho power-plunt consists of four 3,600 h.p. Wright R-4360 four- 
row radial air-cooled engines 


The Douglas C-74 (DC-7) Transport. 


Dimensioss.—Span 173 ft, Jin. (52.8 m.), Length 123 ft. 4 in. (37.6 m.), 

Height 43 ft. (13.1 m ). 

Wetunts.—Weight empty 
145,000 Ibs. (65,830 kg.) 
PERFORMANCE,— Cruising speed (64.3% power) 296 m.p.h. (474 km.h.) 
t 20,000 ft. (6,100 m,), Maximum range 3,500 miles (5,000 km.) 
THE DOUGLAS DC-8. 

The DC-8 will be u twin-engined transport monoplane incor 
porating the novel engine installation originally designed for 
the XA-42. This consists of two Allison V-1710 liquid-cooled 
engines located in the fuselage forward and driving contra 
rotating propellers uft of the tail-unit through shafting passing 


86,000 lbs. (30,045 kg.), Weight loaded 


beneath the passenger cabin. The DC-8 will have normal 
accommodation for 38 passengers 
DIMENSIONS. nan 110 ft, 2 in. (33.6 m.), Length 77 ft. 10 in. 


(23.7, m.), He 
Wriowrs.— Weight 
39,600 Ibs. (17,935 kg.) 
PrnronwANCE.—Maximum speed 
(3,050 m.), Range 2,080 mile: 
km.h.) 


5ft. 9 in. (7.8 mn.) 


23,020 Ibs. Wei 


t loaded 


(10,860 k 


1.) at. 10,000 ft 


70 m,p.h. (432 km 
m.p.h. (282 


(4,290 lm.) at 


THE DOUGLAS INVADER. 
U.S. Army Air Forces designation : A-26. 
U.S. Navy designation: JD-1. 

Tho contract for the prototype XA-26 was placed in June, 
1941, Actually three experimental models were produced to 
the basic design, the XA-26 light bombardment and attack 
aeroplane, the XA-26A, a modification for use ns a night fighter, 
and the XA-26B mounting a large calibre 
cannon. 

The XA-26 was flown for the first 1942, 
and it is interesting to note that this aeroplane carried approx 
imately twice the bomb load required by the original specific 
ation and exceeded every performance guarantee. It was also 
700 Ibs, (318 kg.) under the designed weight Tests with these 
three experimental models culminated in the design of the pro 
duction A-26B which carried additional armour protection 
for the pilot and a closed-in nose armed with six 60 cal. machine 


attack-bomber 


time on July 10, 


guns, Tho A-26C which serves as a lead ship, is fitted with a 
transparent bombardier nose and two forward-firing 50 cal 
guns. 


The JD-l is a stripped version of the Invader used by the 
U.S. Navy as a target-tug 

"The Invader first went into action with the 9th Aur 
in tho European Theatre of Operations on November 19, 


Force 
1044 


Tyre—Twin-engined Attack Bomber 
Wines.—Shouldor-wing cwntilover monoplane. NACA low-drag 
laminar-flow wing section. Complete left and right hand. wing 
panels attach directly to fuselage without contr ion, "Two 
spar structure, the s ing built up of unspliced spar. caps 
having integral en ings" Chosdwlze atiftendra cand, flush 
riveted flush metal skm. Electrivally-operated. slotted trailing- 


odgo flaps 


The Douglas A-26B Invader Three-seat Attack Bomber (two Pratt & Whitney R-2800-71 engines). 


N 
N 
wi 


ALL THE WORLD'S AEROPLANES 


The Douglas A-26 Invader. 


FUSELAGE 


Mlanetal. semi-monocoque steneture, pr lly square 
With rounded corners in cross section 

Tait Usir — Cantilever monoplane type. Dihedral. tailplane. ML 
metal stracture, Trim-tabs in all control. surfaces. 

LANDING Gear.—Retractable trieyelo type. Hydraulic. operation 
Main wheels retract into engine. nacelles and nose wheel rotates 
through 90° to he flat in the ttom of the Fuselage 

Power l'LANT.—T 000 hp. Pratt & Whitney H-2800-71 eighteen 
cylinder. radial air-cooled engines with two-speed supercharge 
Three-blade Hamilton-Standard Hydromatic constant-speed quick 
feathering mirserews. — Engine mountings, mterehangenble right to 
left or vieeversa, built up of à large metal spinning forward and 
a stainless steel rear part, tied together hy six identical forging 
The six engine attachment points pick up the front of the forgings 
and the bolts for removing the whole powerplant installation 
te the aft end. of the forgings and the engine mounting to tho 
nacello, ALL lines, pipes. and wiring grouped. together inside skin 


of mounting and fitted with quick releaso fittings 
two halves and lower, and quickly removable 
release access panels and doors in mounting. Acce 
wall permits mechanic to enter nacelle to work on 
section. Self-sealing fuel tanks 
ACCOMMODATION. —Crew of three, 
ARMAMENT.—Soveral types of 


Cowling in 


upper wek 


33 door in fire- 
Wine accessory 
in wings and oil tanks in nu 
AIL positions armoured 
fuselage different 


noso for armament 


installations, as well as a transparent bombardier no A-268 
has a fixed forward-firmg armament of six 30-cal. machine-guns in 
the nose and provision for eight paired 50-cal. “package™ guns 


under the wings, two pairs outboard of each engine nacelle, A-200 
hus transparent bombardier nose and fixed nose armament of two 
Wenl. guns. Defensive 

rically-operated turret 


both remotely-controlled 


armament comprises two two-gun elect 
ind one below the fuselage, and 
from a gun-sighting station aft. of the 
being by periscopie sights. Upper turret when locked 
in forward position may be fired by pilot in conjunction with nose 
armament, Internal bomb-bays with hydraulically-operated doors 


ye above 


WINKS, min 


External bomb racks under wings 

DistENstoNs.—Span 70 ft. (21.35 m.), Length 20 ft. 9 in. (1547 m.), 
Height 18 ft. 6 in. (5 64 m.], Wing area 040 sq. ft. (00 sq. m.) 

Wertonrs.- -Normal loaded weight DOO tbs, (12,247 kg), Maximum 


overloaded weight 32.000 Ib. (14,515 kg.) 
PerrormaNce.—Maxinum speed 345 m.p.h. (532 km.h.) at 5,000 ft 
(1,523 m.) 


THE DOUGLAS HAVOC. 
U.S. Army Air Forces designations : A-20, P-70 and F-3. 
U.S. Navy designation : BD. 
British name : Boston. 

The original DB-7 was a private venture and was first produced 
to the order of the French Government. The first production 
DB-7 flew at El Segundo on August 17, 1939, When France 
fell the undelivered portions of the French contracts was taken 
over by the British Government and the DB-7 was given the 
type name Boston. The following briefly traces the development 
of this aeroplane from the Boston I to the A-20K (Boston V), 
the production of which ceased on September 20, 1944, after 
7,097 had been built for the U.S., British and Russian Air Forces, 
Russia received twice as many as the. R.A.F 
800 less than the U.S. Army 

Boston I, Two Pratt & Whitney Twin-Wasp R-1830-83C4G 
engines, The undelivered the French contract. 
Mainly used for traming but some experimentally converted 
for mght fighting and given the British name Havoc I. 

A-20 (Boston 11). This was the first of the DB-7 series to be 
built to a U.S. Army Specification. The A-20 was fitted with 
two 1,500 h.p. Wright Cyclone R-2600-7 engines with exhaust- 
driven turbo-supercharge 


and only some 


portion of 


, and American armament and equip- 


ment The Boston Tf had H-2000-A5B. engmes and British 
armament, Was later converted into a Night Fighter under 
the British name Hay oc The nose was lengthened and fitted 


with twelve 
fighter 
or ns an 


forward-firing 
without 
intrider 


The 
A-20A (BD-1). 


303 in. guns. Operated as a night 
but with special radar equipment, 
fighter-bomber with full. armament and 
Havoc has now been abandoned 


Pwo 1,600 hp. Wright R-2600-11 


bomb-lond 


bombs. British name 


engines 


with integral two-speed superchargers. Crew of three, Amer 
ican armament and bombing e«pripment 

A-20B (BD-2). Development of the A-20A, Armament 
consisted of two 50 cal, guns firing forward, one 30 eal. upper 
flexible gun, one 30 cal. lower flexible gun and one 30 cal, gun 


in the tail of each engine nacelle and firing aft, Nacelle guns 


The Douglas Boston III Medium Bomber (two Wright R-2600-A5BO engines). 


remotely-controlled by foot trigger m rear compartment. Pro 
vision for temporary auxiliary Fuel tanks to permit flight delivery 
to various war theatres: 

A-20C (Boston III and IIIA). 
23 engines. Armament consists of four fixed guns 
side of the transparent nose firing forward, two on a flexible 
mounting in the rear cockpit: and one 
30 eal. in A-20C or $03 in. 

stneks replaced. the 


Two 1,600 h.p. Wright. R-2600 
two on either 


in the lower rear-firing 
position, all in Boston TII. Ejector 
type exhaust collector 
earlier. models and increased fuel capacity by use of a self- 
sealing fuel tank in the forward rear bomb-bay com 
partments. Provision for carrying one 2,000 1b. naval torpedo 
Phe Boston IIL was fitted with R-2600-A5BO engines, the light 
bomber dating a crew of four; pilot, bomb. 
aimer, upper gunner and lower gunner, Boston IIA same but 
built by the Boeing Aircraft Company, Some Boston III's 
and LILA's fitted as Intruder fighters with four 20 m/m. cannon 
under forward fuselage, four 303: in. guns in the nose and two 
303 m. guns in the upper flexible Overall length 
47 ft. (14.33 m.) 


XA-20E. An experimental model developed from the A-20A 


Fitted with a 37 m/m. nose cannon and upper and lower General 


rings used on the 


and 


version accomir 


position 


Electric turrets, each armed with two 50 cal. machine-guns. 
Only one built 
A-20G. Similar to A-20C except that the transparent 


bombardier nose replaced by a closed-in nose fitted, in the 
case of earlier versions of the A-20G, with four 20 m/rn. cannon 
and two 50 cal. machine-guns, and ultimately with six 50 cal. 
guns. A few A 's had a single 50 cal, upper flexible gun, 
but this was soon replaced by a power-driven turret armed with 
two 50 cal, guns. One flexible 50 cal. gun in the rear-firing 
lower position, Thicker armour for increased crew protection 
on ground attack missions. Fuel capacity augmented by use 
of one self-sealing fuel-tank in the forward bomb-bay compart- 
ment and two in the rear compartment. Droppable streamline 

belly" fuel tank also provided for long-range missions or ferry- 
ing. Later versions of the A-20G incorporated improved exhaust 
ejector stacks and fuel system. Wing racks provided for addit 
ional bombs or chemical tanks for smoke-sereen laying. Con 
trary to previous models all auxihary flight controls removed 
from rear compartment and provisions for photographic equip- 


ment deleted. Overall length increased to 48 ft. (14.64 m.). 
A-20H. Two 1,700 b.p. Wright R-2600-29 engines. A 
later model of the A-20G. Various minor improvements in 


corporated 


A-20J (Boston IV). ldentical to the later version of the 
A-20G except that the attack nose is replaced by a moulded 


plastic bombardier's no 
flight 


as A 


incorporating bombing controls and 
One in ten A-20G 5 complete d 
J's to serve ns syundron lead planes. Armament consist 


navigation instruments, 


of two 50 cal, machine-guns, one on each side of the transparent 
nose, two in the dorsal power-operated turret and one in the 
lower rear-firing position. Overall length, 48 ft. 4 in. (14.7 m 
A-20K (Boston V), Identical to the A-20H except that 
uttuck nose is replaced. by a bombardier's nose, as with the 
A-20J. 
P-70. ‘Tho P.70 is the night fighter version of the A 
Havoc The first P-70 was a conversion of the A-20A 
two 1,600 h.p. Wright R-2600-11 engines. The crew consisted 


20 


of u pilot and radio-operator, and the armament four 
cannon mounted in a fairing fuselage bomb-bu 
l'he major portion of the radio equipment was installed in t 
nose 

P-70A A conversion of the A-20G, with 
R-2600-23 engines. Armament consists of six 50 | 
guns in the solid nose, a flexible 50 cal. gun in the upper r 
position and a similar gun in the lower tunnel position 


,cneuth the 


1,600 h 
machine 


two 
50 cal 


P-70B. A development of the P-70A with six 50 cal. ` pa 
age" guns, three on each side of the fuselage, and one 90 
gun in the lower tunnel position. The nose accom 


the special radar equipment 
F-3. A photographic reconnaissance 
X crew of two, pilot and photogrupher/red 
Photographic equipment was installed in the after portion 
the bomb-buy Armament consisted of two 30 cal. machi 
guns, one on euch. side of the standard A-20 transparent no 
two flexible 30 cal. guns in the upper gunner's position, 0 
flexible 30 cul. gun in the lower tunnel position, und two rc mote \ 
controlled fixed 30 cul. guns, one in the tail of each engine nact 
und firing directly aft. » 
Another Havoc project, the XO-53, with provision for phote 
graphic equipment in the bomb-bay was cancelled 
Tyre. —Twin-engined Attack. Bomber 
Wiyos,—Mid-wing cantilever monoplane 
inner section with integral engine nacelle, 
wing-tip, Inboard section attached to fu: 
one ut leading-edge, two at main spar and two at rear shed 
Five similar attachment points between inner and outer secum 
Smglospar aluminium-alluy. stru with stres Alclad. ski 
Trailing-edge flaps on inner wing s, ailerons on outer sectio 
Trimming-tabs in both ailerons, interconnected. and operates 
aglo control in. pilot's compartments 


20A 


version of the A 
r-gunner, was carrie 


prise 


Each wing cot 
an outer section and à 


lago at five points 


"ul 

Fuse. Aluminium-alluy monocoque structure with mi 
Hush-rivoted Alelud skin. Detachable nose and. tail cone 

Tat Usir. Cantilever monoplane type. Tuilplune set at. 10 deget 

dihedral. Fixed surfaces all metal with stressod-skin covering 

Movable surfaces have metal frames with fabric covering 


The Douglas A-20G Havoc Attack Bomber (two Wright R-2600-23 engines), 
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THE UNITED STATES OF AMERICA 


: The Douglas SBD-6 Dauntless Naval Scout Bomber (Wright R-1830-66 engine). 


Accoxwop vriox.— Bomb-iimer s compartment in A-20J and K has — of the Dauntless designated the A-24, his was à counterpart 
moulded transparent plastic nose with optically-tlat section for of the SBD-3 and differed from it in only minor equipment 
bomb sighting, | Roplaced by c in attack nost m 4-206 ped details and by the elumination of deck-landing gear, The A-24A 
ilot's cockpit in front of leading-edge of wings ntranee through (ST) 4) and A-24B (SBD-5) followed. While all SBD model 


side-hinged hatch in. roof, the hin as of which can be with 
side-hinged hatch m rool; the hinge pins oi which con De wth, re isle atl Segundo, the A-24 versions cmanuted from 
bomb compartment with hydrauleally-operated doors. Rear the Douglas Tulsa. plant Production of the A-24 ceused in 
gunner's compartment aft of wings with gun positions above November, 1943. 
and below fuselage. A door in the floor 15 used for entry and exit di X 
und for the lower flexible gun. Upper emergency hatches ui ,With the completion of the 3,036th Danntle s ou July 22 
provided for two front and rese view positions for exit in cas 1044, production of the SBD ceused Ithongh the type wa 
The Douglas A-20G Havoc Attack Bomber, descent on water. All crew positions are oured still in operational service at tlie end of 1944 it wu adually 
ARMAMENT.— C8 whove being replaced by aircraft of more recent. design 
Trimming-tabs in both olovators nnd rudder controllable from DIMENSIONS. Spon 01 ft. Jy in. (17.8 m.), Lengel 48 ft. 4 in. (14.74 The following information details. briey the duvelupment 
pilot's cockpit. m), Height 18 ft, 1] an. (3.54n.), Wing area 465 sq. ft titia usn 
ol the Daun 


OADISGS.—-Wought loaded. 20,000. Ih 
ABAD Hs/sq. FC. (209.88 Kr /sq m.) 


LaNpiNG GEAn.— Retractable tricycle type. Main wheels retract 
backwards into tails of engine nacelles, nose-wheel into fuselage 


wor lowing  SBD-1. Wright H-1820-52 engine with two-speed super 


Hydraulic retraction with provision for emergency hand operation, — j,,, 73 Het GIU kg T sadi Gu Kad at Hany SPATE, rated at 930 l.p. ut 3,000 ft. (1 525 m.), 800 h.p. at 
Olto-pneumatic shock-absorber struts, Goodyear wheels and /SRFORMANCE— Maxunum speed, B43 mde (520 kinh) at dU fU 10,000 ft, (4,880 im.) und with 1,000 h.p. uvatluble for tuko-off 
hydraulie brakes (4,250. m.), Stalin d ae nial rate ui Welded fuel tanks, ull m centre-section, Totul capacity 210 


Lowen I 
radi 


U.S. gallons, Armament consisted of two 50 cul, guns in fuselage 
and one 30 cal. flexible gun in rear cockpit Delivered to U.S. 


ANT.— Two 1,700 hp. Wright R-2600-29 fourteen-eylinder 
cooled engines with two-speed superchargers on welded 


climb. 2,000 ftjmin, (610 mimm), Service ceiling 25,300 ft. ( 


teel-tube mountings attached to fireproof bulkheads at four points m Marine Corps. 

Hamilton-Standard Hydromatie three-blade constant-speed full THE DOUGLAS DAUNTLESS. SED Hie 1 BD-1 f fuel 

feathering airserews. ^ Diameter: 11 ft, 3 in. (3.43 m.), Four H -2, Similur to SBD-1 except for revision of fuel system 
U.S. Navy designation : SBD. to two tanks in centre-section (90 U.S. gallons each) and two 


inain self-sealing fuel tanks in wings, two inboard (136 U.S, gallons " 
cach) and two sutboord (04 U.S. gallons each) of engino nucolles, U8: Army Alr Forces designation AS 


Total normal fuel capacity 100 US ree auxiliary The Dauntless went into production n June, 1940, as the 
e tanks may be installed in bomb-bay and used im combat SBD-1, the first deliveries being to the U.S. Marino Corps. 
ago tank (374 U.S. gallons) may be carried iy December, 1941, the SBD-3 was the standard currier-borne 
range bombing missions, but must bedropped — diye-bomber with the U.S, Fleet and for two years the Dauntless 
1 be opened, This tank is boat-shaped with — fulfilled the entire Scout Dive-Bomber requirements of the naval 


in outer wings (05 U.S, gallons each). Total capacity 310 U.S 
gallons. Armament consisted of one 50 cal. fuselage gun and 
one 30 cal, flexible gun. Automatic pilot installed. Delivered 
to U.S, Navy 


SBD-3 (A-24). Wright H-1820-52 engine with sume output 


before bomb-dooi 


flat top and as of Duramold plywood construction. For long-ran, 18 previous power-unit. Aluminium-alloy fuel tanks with 
y 4 forces operating in the Pacific ag F I aminium-alloy el tani i 

ferrying four easily-romovable tanks (076 U.S, gallons) may be 1 E self-sealing liners. Two centre-section tanks (75 U.S. gallons 

carried im tho bomb-bay In 1941 the U.S. Army took delivery of a military version ach) and two outer wing tanks (55 U.S. gallons each), Total 


capacity 260 U.S. gallons. Same armament as SBD-1, but 
flexible armament revised in service to two 30 cal. guns to 
agree with later models. Armour protection and bullet-proof 
windscreen 

SBD-4 (A-24A), Similar to SBD-3 except Hydromatic 
airserew, installation of 24-volt electrical system in place of former 
12-volt, and other minor equipment changes. 

SBD-5 (A-24B). Wright H-1820-60 engine rated at 1,000 
hep. at 4,500 ft. (1,370 m.), 900 h.p. at 14,000 ft. (4,270 m.) and 
with 1,200 hyp. available for take-off. Hhuninated Mk, VIIL 
sight for fixed guns and Mk. IX for flexible guns in place of 
former telescopic und ring sights respectively, Ammunition 
capacity increased, Radar installed, Otherwise as for SBD-4 

SBD-6. Wright R-1820-60 engine rated at 1,200 h.p. at 
500 ft. (1,680 m,), 900 hp. at 18,500 ft. (5,540 m.) and with 
) h.p. available for take-off. Non-metallic self-sealing 


The Douglas Boston IV Medium Bomber, the R.A.F. equivalent of the U.S.A.A.F. A-20J Havoc, 


The Douglas A-20K Havoc Attack Bomber (two Wright R-2600-29 engines), The Douglas Dauntless Naval Scout Bomber, 
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ALL THE WORLD’S AEROPLANES 


fuel cells of increased capacity. Total fuel, 284 


Otherwise as for SBD-5 


Tyrr.—Two-seat Scout Bomber (SBD) or Dive-Bomber (A-24) 

Wixas.—Low-wing cantilever monoplane, Rectangular contro-scotion 
with outer sections tapering in chord and thickness and with 
detachable wing.tips, Duralumin  multi-cellular structure with 
flush-riveted stressed.skm covering, Metal-framed ailerons with 
fabric-coverg. Trim-tab in port aileron. Slots in wings ahead 
of ailerons. Hycraulically-operated perforated motal dive-hrakes 
above and below traiing-odges of outer wings and below trailing 
edge only of centreseetion beneath fuselage 

FeskLAGE.— Oval duralumin monocoque structure, For manufacture 
fuselage split longitudinally, the upper half in one piece and lower 
in three, plus a tail cone. Forward lower section ineludes built-in 
centre-section. Fusolage structure built up of chnnnel-section 
transverse frames, extruded stringers and. HST Alclad skin, Aft 
of rear cockpit solid bulkheads divided the rear fuselngo into a 
series of watertight compartments 

Tar. Uwrr.—Cantilevor monoplane type, Fin built 
fuselage, — All-metal tailplane with stresscd.skin covering 
and elevators have metal frames and fabric covering 
tabs in movable surfaces. 


U.S. gallons, 


intogral with 
Rudder 
Trimming 


EASTERN AIRCRAFT. 
EASTERN AIRCRAFT DIVISION, 
CORPORATION 
Heap OrrtcE ; LixpEN, NJ 
General Manager: L. C. Goad 
Assistant to General Manager: H 
Divisional Controller; W. G. Kil 
The Eastern Aireraft Division of the General Motors Corpn. 
was formed in January, 1942, to utilise the production facilities 
of five General Motors plants on the Eastern seaboard of the 
United. States. for These plants were at 


GENERAL MOTORS 


L. Jennings 
n 


ureraft! production 


ERCO. 
ENGINEERING & RESEARCH CORPORATION. 
Heap Orrick Works: Rivervare, Mp 
Chairman of the Board of Directors: H. A 


AND 
Berliner 


President : L. A, Wells. 
Chief Engineer: Pred by. Weick 
Sales Manager, Aircraft’ Division Harry Agerter 


Corporation manufactures 
machinery used in aircraft and airscrew 
recently begun the manufacture of 
It has also undertaken the design 


The Engineering and Research 
various types of 
production and it 
controllable-pitch airscrews 
and manufacture of light. aireraft 

The first aircraft. produced by the Company was designed by 
Mr. Weick and was n two-seat all-metal low-wing cantilever 
monoplane incorporating a control system which eliminated the 
sity for rudder pedals, the aeroplane being flown entirely 
This aeroplane, known as the Ercoupe 


has 


nece 
by the control wheel 
Model 415-C, was introduced on the market in 140, but pro 
duction ceased on America’s entry into the war. In 1944 it 
was said that over 100 Ercoupes were still in nse 

The Company has been fully engaged on defence contracts, 
but the Ercoupe Model 415-C was ready to go into production 
as soon as the situation permitted. 


THE ERCOUPE MODEL 415-C. 
U.S. Army Air Forces designation : YO-55. 


Tyee. —Two-seat light monoplane 
Wises. Low-wing cantilever n ane. Wings of constant chord 
and thickness and with marked dihedral. Centre-section built 


ided duraliimin 
and the 


tx of ext 
tal-eovered 


Structure e 


integrally with fusela; 
1 ribs, the € 
bric-covered. 
All-metal structure 
Cantilever monoplane type with twin fins and. rudders, 
with metal covering throughout 


tre-section à outer 


spurs 


sections 
FUSELAGE 
Taw Usrr 


Alla 


with stressed skin covering 


al structure 


ESHELMAN. 
THE CHESTON L. ESHELMAN COMPANY. 


Heap OrricE: P.O, Box 4091, DUNDALK, Mb. 
President and Secretary Cheston L. Eshelman. 
Vice-President : Sidney S. Zell. 


Treasurer: Frank K. Kriz 

The Cheston L. Eshelman Company was formed on January 
19, 1942, to undertake the development of aircraft. It has 
built five experimental aeroplanes of unconventional design, 
the latest of which, known as the FW-5, has been subjected to 
protracted tests at Logan Field, Dundalk. At the time of 
writing application was being made for an Approved Type 
Certificate. 

The Company has also produced a conventional type three- 
seat low-wing cabin monoplane known as the Winglet, The 
only novelty about this aircraft is u tubular steel spar which 
serves as the fuel tank. The spar is baffled and the aircraft is 
fuelled at both wing-tips. "The prototype has been submitted 
for A.T.C. approval 


THE ESHELMAN FW-5. 
J'y i 'our-seat cabin monoplane 
Wisos.—Low-wing cantilever monoplune. Centre-section, which 
is built integrally with the fuselage, has a maximum chord of 15 ft 
(4.6 in.) and tapers in span and chord to the points of attachinent 


of the normal outer winga. Structure consists of stecl-tube spars 
ond ribs, plywood leading-edge und fabrie covering 

FUSELAGE Stwel-tube framework covered with fabric 

Taw Usir—Cantilover monoplane type. Fin built integrally with 
fuselage. Tailplane nft of fin with one-piece elevator. Steel- 
tube framewo: covered with fabric 

Last Gran Temporarily fixed type, to bo replaced by retractablo 
wear Hydraulic wheel-brak Full swivelling tail.wheel. 


The 
extremities of thi 


two cantilevor oleo shock. 
centre-section 


LANDING Gean.— Retractable type 
absorber legs nre hinged at the 


and are raised inwardly, the wheels being buried in wells in the 
underside of the centre-section, Hydraulic traction with 
emergency hand-operated mechanical gear, Locked or free awiv- 


olling solid-tyre tail-wheel,  Deck-landing hook under rear fuselage 


Power Piast, One Wright K- 1820-00. Cyclone: nine-eylinder radial 
ar-cooled engine rated at 1,200 hp. at 0,500. ft, (1,080 m.) 000 
l.p. ot 18,500 ft. (8,640 m.) and with 1,350 hyp. available for take 
of NACA cowhng, — Hamilton Standard Hyd full 
featheriig mirs w, I0 ft. 10 in (3.3 m.) dinmeter Fuel tanks 
(4) in. contre-seetion. and roots of onter Total capacity 
284 U.S. gallons. Oil tank (15.5 U.S. gallona) in engine compart 
ment with oil c Controllable air scoop for oil eooler 
wt bottom of cowling with fixed exit louvres on either side of cowling 


matic 


winga 


ACCOMMODATION,- 


andom cockpits beneath continuous transparent 


canopy. Bullet-proof windscreen. Sliding hood over pilot's 
and gunners cockpits. Armour protection for crew. Duplicate 
sot of controls in rear cockpit, Equipment includes Sperry auto 


nutomntienlly 
24 volt electrical. system, ete 


inflatable 


matic pilot, full radio equynnent two 


seat dinghy, oxygen 


Baltimore, Md., Tarrytown, N.Y., Linden, N.J., Bloomfield, 
N.J., and Trenton, N.J., and all were formerly engaged in various 
branches of the automotive industry 


They were converted for the production of aircraft and built 
the Wildeat fighter and Avenger torpedo-bomber under licence 
from the Grumman Aircraft. Engineering Corpn. to leave that 
company free to devote its entire facilities to the production 
of the F Hellcat, the F Vigerent and the FRE Benrent 
The General Motors versions of these two Naval aircraft were 
designated FM and TBM respectively The first FM-1, assembled 
from parts supplied by the Grumman Company, flew on Sept 


LAN vING Gru 
absorber 


Tricycle type, Nose 
unt which. permits 
pressure, Mwin 
travel on all xl 


wheel lus shock 


Mns 


an Bree oleo 
vidimitted. at 
Erco shock-wbsorber 


Taxing on can 
wheels Mo. have 
vk-absorbera 


pheric 


12 m MI wheels have low-pressure 

es ind min wheels have internslly-expandiyge hydraulic brakes 
wer PrayT— One. 65 hp. Continental AG 
ontally-opposed. wir-eouled engine 


four-eylinder 
Fuel capacity 23 U.S. gallon 
sting two side-by-side. Ail 
erous, rudder ant nose wheel aro mechanically co-ordinated so that 


horiz 


ACCOMMODATION. — Enclosed. cockpit 


turning dn the mr and on the ground. is accomplished. by angle 
wheel control. Rudder pedals may bo inxtnlled. nnd Nec 
rudder connection. removed to enable three controls to be wed 


ARMAMENT. —Two 0.50 in, Browning machine-guns in f 
through the nirscrew, Two 0.30 in. machinegun [ 
inounting in rear cockpit. Swinging borab cradle 


and bomb-racks mounted under roots of « 
dive-bombing one 1,000 Ih. rried be 
100 1b » carried beneath wings 
missions, with inerenaed fuel, one 500 Ib. and two 14 
carried. Certain voraiona of the SBD are equipped for l 
photographic reconnaissance duties 


bombs, may On re 


DIMENSIONS, — Span 41 ft. (12.5 m.), Length 32 ft. (9.70 MH 
13 ft. (3.06 m.), Wing area 325 sq. ft. (30.2 &q. m.) 

WirwTs AND Loapixas.—Weight. empty 0,536 Ibs, (2,070 
Weight loaded (Dive-bomber) 9,510 Ibs. (4,320 kg), Wing | 
29.3 Ibs./aq. ft. (142.0 kejs. m), Power loading 9.5 lis. 


(4.3 kg. hip.) 
PERFORMANCE 


Maxin 5 im phi, (408 kmh.) at 1.000 f 


n apeed 2 


(4,270 in.) Cruising speed 185 mph. (206 kinh) nt 14000 f 
(4,270 m.), Stalling speed 78 m.p.h. (125 km.h), Climb to 10,000 f 
(3,050 m.) 7 mins., Service ceiling 200 ft. (7,000 m), Ka 


(Dive-homber) 45 
iniles (1,240. kin). 


miles (730 kin), Range (Seout-bomber 


ember 1, 1942. On December 5, 1943, the prordur 


its 1,000th Avenger and on April 11, 1944, its 2,50€ th Wilden’ 


The last version of the Wildeat 
Division the FM-2 ( under 
Motors was also going into production with the Grumman Bear 
under the designation F3M-1 


company 


built by the Eastern Motor 
was Grumman"). — Gener 


Following the final surrender of Japan all aireraft contre 
with. this concern were cancelled and all plants were (due 
reconversion to automobile production 


independently: it i 


vockpit 


desired. kargo Ing nupactinent & 


DIMeNstons.—Spin 30 ft. (0.15 m.), Length 20 ft. 9 in. (652 
Height 6 ft. HE in. (182 m.) a 142.0 nq. ft. (13,2 s4 n 

Werunts AND LOADINOS mpty 725 Ib». (329 kg p 

535 lbs t lowded 1,260 Ibs. (572 b, 
louding 8.8 1 aq. m.), Power loading | D 
(8.8 kir. ]h.p.) 

PERFORMANCE —Maximinn ed 107 mph. (187.2 kin-h.), Crur 
eed 105 mph, (108 km.h), Minimum speed (power on) 42 m? 
67.2 kin), Imtial rate of climb 700 ft./min. (35 mith), Ser 

ceiling 13,000 ft. (3,955 m.), Cruising range 525 miles (840 | 


The Ercoupe Model 415-C Two-seat ''Two-control'" 


Light Monoplane (65 h.p. Continental A65 engine). 


The Eshelman FW-5 ''The Wing” Four-seat Cabin Monoplane (325 h.p. Lycoming engine). 


Power Prawr.—One 325 hp. Lycoming six-cylinder horizontally: 


opposed air-cooled engine on a welded steel-tube mounting. Two- 

blade Aeromatie constunt-speed airscrew. Two aluminium fuel 
tanks (26 U.S. gallons each) in wing roots 

Accoumoparios.—Enclosed cabin seating four in two pairs, the 


front pair with dual controls. Four doors, with quick-release 
hinges for emergency exit, Framework of cabin stressed to support 
the weight of the aircraft in case it should turn upside down 


Distexsions.—Span JO ft, (15 m.), Length 23 ft. (7 m.), Height 


7 fü T in. (2-3 m), Wing ar 

Wetunts AND. LoapiNGs.— Weight empty 13 
posable load 1,143. Ibs. (520 kg.), Weight loa 
ky), Wing loading L4 lbs./sq. tt 
113 Ibs hep. (5.13. kg.jh. p.) 

PenrORMANCE.—Maximum speed 180 m.p.h 
speed 105 m.p.h. (204 km.h.), Landing speed 30 mph 
Initial rato of climb 1,200 ft./min. (386 m, min 
18,000 ft. (5,490 m.), Range 700 miles (1,120 km) 


sq. ft 


(33.8 kg. is 


(288 km.h.) Cruising 
SO km.h 


Service owing 
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FAIRCHILD. 

THE FAIRCHILD AIRCRAFT DIVISION OF THE FAIRCHILD 

ENGINE AND AIRPLANE CORPORATION, 

KExEcUTIVE. OFFICH 10, ROCKEFELLER Praza, New York 
QS 

Works: HAGERSTOWN, 

Incorporated : 19 

Chairman of the Board : Sherman M 

President : J. Carlton Ward, Jr 

Vice-President and General. Manager R.8 

Chief Engineer : Armand Thieblot 

Secretary-Treasurer ; W. H. Schwebel 

The Fairchild Aircraft. Division dates back to 1925 when two 
groups interested in aircraft manufacture began separate 
activities which later were to merge and finally become the 
present organization. In that year the Fairchild Airplane 
Manufacturing Corpn. and the Kreider-Reisner Aircraft Co. 
were formed 

The Fairchild Aviation Corpn. of which the Fairchild Airplane 
Manufacturing Corpn. was a unit, took over the Kreider-Reisner 
Company in 1929 and when Mr. Sherman Fairchild re-purchased 
his interesta from The Aviation Corpn. in 1931, his interesta 
included the Kreider-lteianer Company. ‘The name of the con- 
cern was changed to the Fairchild Aircraft Corpn. in 1935 

In 1936 the Fairchild Engine & Airplane Corpn. was formed 

acquire from the Fairchild Aireraft Corpn. its neroplane and 
aero-engine manufacturing subsidiaries and in 1939 the Fairchild 
Aircraft Corpn. became the Fairchild Aircraft Division of the 
Fairchild Engine and Airplane Corpn 

In 1941 the Fairchild Aircraft Division 
me military production, and plant facilities were 


MARYLAND. 


Fairchild 


Boutelle. 


changed 


r the output of the Fairchild primary trainer, This 
ty w known by the type name Cornell, Was produced in 
three versions by hve wmrcraft manufacturers, the Fairchild 
Aircraft Division, the Aeronca Aireraft Corporation, the Howard 
Aircraft Corporation, the St, Louis Aircraft Corporation, and 

t Aircratt, Ltd. (Canada). Between February, 1940, and 
, 1944, when production of the Cornell ceased, over 8,000 
5,000 by the Fairchild. Aircraft. Division 
eld 24 cabin monoplano hus been supplied to the 
Air Forces, the U.S. Navy and the Royal Air Force 


ht transport and communications type and is known by 
the Army as the UC-61, the U.S. Navy as the GK-L and the R.A.F 


us the Argus, The last 1nodel, the UC-61K (Argus III) wa 
developed eurly in 1944 and was in production from April to 
vember 
The latest product of the ipany js the C-82 Packet. t 
engined Cargo Transport ugh this neroplune was designed 
for military use its pi as a commercial passenger or 
freight er huve not been lost sight of, and a civil conversion 


of the Packet is included in the company’s post-war programm 
Th gr e also includes the M-82, a development of the 
Cornell; the F-24, a revision of the UC-61K Forwarder with 
either the 200 h.p. Ranger or 160 h.p. Warner engine ; and the 
M-84, a nev wing cabin monoplane with retractable 
lan y 225 h.p. Ranger engine 
THE FAIRCHILD PACKET 

U.S. Army Air Forces designation : C-82. 

Che original design of the C-82 was begun in 1941 und Un 
design and mock-up were approved by the U.S. Army in 1942 
The actuul detuiled development and engineering, includi 
the construction und prehmunury testing of the prototype, 


»nthis 
und 


on Bepte mber 10, 1944, took le than 21 1 
into production by both Fairchild 
but at the end of the war military 
North Americun 


which fir 


wus put 
Aviation, Ir 
80 por cent 


ed b; und the 


V ransport 


plane 


Centresoetion pik 
lirougl naximum depth and slope 
" the points where outer 
" pur structure with Alclud 
n wr wings urb rumored 
und I hy corrugat t beneath the emooth outer alin 
The corrugated reinforcement on the undersurface only 


The Fairchild C-82 


Packet Transport 


THE UNI AMERICA 


of tho contre-scotion. Metul-framed —fubri-covered uilerons 
Hlectricully-operated slotted flaps botween ailerons and tul 
bovis and b and. central Lusclage 

FvseLAGE Tn Hc Metal nionocoque structures. Central 
fuselage built, up of Alclad frames, formed longitudinal stringer 
wnd & smooth Alelud skin, Neven longitudinal henma fake the 
floor and tie-tlown loads beneath a plywood-eovercd Hour Ait 
ond of fuselage ix spht vertically, tho halyes hinging outwards lor 
direct loading into cargo hold 

Tai, UNrr.—Monoplane type with tailplane between extremities of 
tail-hooms, Pins and. tailplane have metal frames otal 
covering. Elevator and rudd fabric. covering all 


and serodynamically-balanced elevator and rudder 

Lanpixe GrAn.— Retractable tricycle type. Main wheels raised into 
undersides: of engine nacelle extensions, noso wheel into nose of 
central fuselage Single main wheels. each sprung by two oleo 
hoek-nbsorber units, nose wheel by half f wn. Ele 
retraction H vdranli whoel-brakes 

Powen PLaxt.—Two 2,100 hip. Pratt & Whitney R-2800-2 1 
oylinder radial air-cooled engine imo naec ut extre af 
eentre-seetion Nacellos extended: nft for attachment of. tail 
boom Three-bladed Hamilton Standard Hydromatic constant 
speed full-foathering airsorews, Fuel t in wing 

ACCOMMODATION. —I eom nt two side-by-side im 
nose of central fuselage. Radio operator's position behind pilots 
Main hold, which will carry loads up to 10 short tons, has u 


hold 


structed cargo spaco for ita entire longth. Main loading door 


of mpartment, hingo outward to full cross-section of 
Smaller doors for personnel uso at front and rear of hold. Adjust 
able ramps permit vehicles, tanks, ordnance, ote., to bo driven 
directly into hold Floor is parallel to ground and is same hoight 
as that of standard truck floor to permit rapid loading operations 


ated at centro of 20-in 
troop tran 


under all conditic Tie-down fittings loc 
squares over the entire floor Provision for 
jon and for ghder towing. 

Span 106 ft. (32.1 m.), Length 75 ft 
26 ft. 4 in. (8 m.), Wing area 1,400 aq, ft. (130.9 sq, m.) 
Weight empty 20,530 lbs, (12,045 kjr.), Weight loaded 

42,000 Iba. (19,060 kg.) 
Prnvormance—No data available 


aron. 


10} in., (23.1 m.) 


THE FAIRCHILD FORWARDER. 
U.S. Army Air Forces designation: UC-61. 
U.S. Navy designation: GK-1. 
British name: Argus. 

The Forwarder was an adaptation of the Mode! 
commercial monoplane and was originally produced aa n light 
military utility transport in 1942 for the Royal Air Force, under 
the name Argus I. "The Argus later adopted by the U.S. 
Army under the designation C-01, was fitted with the 145 h.p. 
Warner R-500-1 Super Scarab engir This was followed by 
the UC-01A (Argus 1I) with the more powerful 165 h.p. R-600-7 


24 four-sent 


Super-Searab engine, Early in 1044 the UC-01 K (Argus ILI), 
fitted with the 200 hp. Ranger L-440-7 six-cylinder in-line 
inverted. eng was developed and was in production from 


April to November of that. yeur 
the sub-types between UC-ULA and K were 

Modol 24 bought secondhand for various 

ignations in the UC-01 Series 


various com 
mercial models of the 
military duties and 
These were 

UC-61B Model 24J. (Warner Super-Searab) 


given dons 


Model 24R (Ranger 6-410-B1) 
Model SIA (Pratt & Whitney R-985 
Model 24K (Ranger 6-410-Bl) 


Model 24R (Ranger 6-410-B1) 
Model 24W (Warner Super-Searab) 
Model 24G (Warner Super-Scarab 


6-390-D3) 
inl Model 


Model 2. 


€ (Ranger 
24R-40 (Ranger 


A small number of the comme 
engine) was also given the designation. UC-86 

Most of these have been illustrato and deseribesd in previou 
issues of this Manual "he description which follows refers to 
the UCAK 
Tyre Four-seat: utility scarce monoplane 
Winos.— High-wing ed monoplane, Wing in two seetions, each 


longerons and braced to the bottom 
struts. No. 22 wing s 

where they join the fuselage 
ibs, duralumin and steel 
z bracing, plywood leading 


attached to the top fuselage 
longerons by parallel steel-tnbo 
Wings taper in plan and section 
Structure consists of spruce spars 
tube compression struts 


tion 


nd wire c 


ALL THE WORLD’S AEROPLANES 


edge, fabric covering, Feisetype statioally halunced ailerons have 

built-up alumimiin-alloy. Frames and fabric covering, Flaps have 

eluniinum-alloy and wood. frames and are covered with aluminium 

t 

FusELAGE.—Rectangular welded steol-tubo structure, covered with 
fabric 

Taw Usir.—Normnal monoplane type- Tnil-plane and fin have wood 
spars and plywood covering, rudder and elevators welded steel-tube 


frames nnd fabric covering. Adjustable — trinmung-tabs on 
elevators 
Lanpixe Grar—Divided type Each unit consists of a Fairchild 


oleo leg with 8 in, travel, the top end attached to the front wing- 
bracing strut, with the bottom end hinged to the bottom fuselage 
longerons by steel-tube axle and backwardly-inclinod rndius-rod 
Medium-pressure tyres. and wheel brake: Steerable-automatic 
swivel oleo spring teil wheel 
Powrr PLANT One 200 hp. Hanger L-440.7 six-cylinder in-line 
ngine on stopl-tube mounting, Fuel. tanks 
with a total eapacity of 60 U.S. gallons 
Accomonatios.—Enelosed cabin, seating four in two pairs with dual 
controls for the front pair. Sloping windshield and side windows. 
Two doors, one on cither side, give access to cither front sent 


inverted air-cooled 


(two) im wing re 


Seat cushions may be removed to accommodate seat-type 

parachutes, Dual € may he disconnected. and removed 
DiwENSIONS.— Span 3d tam), Length 23 ft. 10] m (7.24 

Height 7 ft Thin Wing area 198.3 sq. ft. (18.5 aq. m.) 


Wetants AND LOADINC Weight ompty L813 Ihs, (823 ke.) Weight 


loaded 2,882 Ibs. (1,308 ke Wing lowding 14.9 Iba aq. fr, (72 

kg.sq. m.). Power londinjg 144 sh p. (0,5 kyr hp) 
PinronwANCE —Mayimum speed 124 mph. (1984 km.h), Cruising 

speed 112. mph, (179.2 kmh), Landing speed 57 mph. (91.2 


700 ft. (3 m.) Normal range. 4605 


kmh), Service coding 1 
miles (745 km) 


THE FAIRCHILD CORNELL. 

.S. Army Air Forces designations: PT-19, PT-23 and PT-26. 
R.C.A.F name: Cornell (PT-26). 

There were three production versions of the Cornell, the 
PT-19, the PT-23 and the PT-26. 

PT-19A. Fitted with the 175 hap. Ranger -4400-2 six 
cylinder m-line inverted engine Built by the Fairchild. Aircraft 
Division and the Aeronea Aircraft Corpn, Production ceased 
late in 1943 

PT-23. Built by the Howard Aircraft. Corpn., the Aeronea 
Aireraft. Corpn. and the St. Louis Aircraft Corpn. Identical 
in construction to the PT-19 but fitted with the 220 h.p. Contin 
ental R-670-11 seven-cylinder radial air-cooled engine. Pro 
duction ceased in May, 1144 The PT-23 has been modified 
to carry two stretcher cases and was the first. trainer to be re 
designed for overseas tities 

PT-26. Adopted by the Cunadiin Government as the standard 
primary trainer for the Commonwealth Joint Air ‘Training 
Plan and built by Fleet Aireraft, Ltd., Toronto, Canada (whieh 
©). Production ceased in May, 144 
The following general description applies to all three training 
versions mentioned above 


Tyre —Two-xeat Primary Tramer 

WiNcs.—Low-wing cantilever monoplane in three portions, consisting 
of centre-section and two tapering outer sections, Conventional 
two-spar construction with spruce spars and girder ribs and formed 
plywood covering. End ribs, landing gear ribs and those av tho 
fuselage attachment points nre of chrome-molybdenum steel 
Built-in slots. Manually-controlled split flaps on centro-section 
Statically and aerodynamically-balanced ailerons have aluminium 
alloy frames and fabric covering 

FosELAGE.—Welded — chrome-molybdenum — steel-tube — framework. 
Fabric covering over wooden stringers oxcept on top of fuselago 
nft of cockpits, which is of Duramold plywood 

Tar, Usrr.—Monoplane type. Fixed surfaces have wooden frames 
and plywood covering. Movable surfaces have welded steel-tube 
frames and fabric covering. Cockpit-controlled tabs on elevators. 

LawpING GEAn.— Fixed single-leg cantilever type. Streamline wheels 
and hydrauhe brakes, Steerable tail-wheel, which may be dis 
connected to become full-swivelling for ground manunmvring. 

PoweR PLAwT.—One 175 hyp. Ranger L-440.1 (PT-19A) or 200 h.p. 
L-440-7 (P'T-26) six-cylinder in-line inverted, or 220 h.p. Continental 
R-670-11 (PT-23) seven-cylinder radial air-cooled engine. Two fuel 
tanks (224 U.S. gallons each) in each wing 

AccosMODATION.— Tandem cockpits, open (PT-19 and PT-23) or under 
continuous canopy (PT-20). Seats have vertical adjustment and 
are designed for seat-type parachutes. Dual controls. In PT.26 

jupment includes ‘cockpit heating, blind and night-flying 

instruments, ete 

Distensto Span 30 ft. 113, in. (11.2 1m.) 
30) 27 ft. 11 in. (8.5 m.), Length (PT-23) 25 ft, 10] in. (7.9 mm.) 
Height 7 ft. 6 in. (2.2 m.), Wing area 200 sq. ft. (18.6 sq. m.) 

Weicuts anp Loapivos (PT-19A —175 h.p. Ranger engine).— Weight 
empty 1,851 Ibs. (840 kg.), Weight loaded 2,518 Ibs. (1,143 kg). 
Wing loading 12.6 Ibs /sq. ft. (01.5 kg/sq- m), Power loading 
14.4 lbs. [h.p. (6.53 ky./h.p.) 


Length (PT-19A and PT 


Weionts AND LoapiNGs (PT 230 h.p. Continental engine) 
Weight empty 2,046 lbs. (928.8 kg.), Weight loaded 2,747 Ibs 
(1,247 kg.), Wing loading 13.7 ]bs./sq. ft. (66.8 kgr./sq. m.), Power 
loading 12.5 lbs. /li.p- (3.67 kg, fh. p.) 

WrrnTS anp Loapines (PT-26—200 h.p, Ranger engine).— Weight 
empty 2,022 lbs. (918 kg.), Weight louded 2,741 Ibs. (1,244 ky.) 
Wing loading 13.7 lbs.[sq. ft. (06.8 kg./sq. m ), Power loading 13.7 
Ibs./h.p. (6.2 kg./h.p.) 

Penvoumance (PT-19A—175 h.p. Ranger enginc).—Maximum speed 
125 m p.h. (200 km.h.), Cruising speed 113 t.p.h. (181. kmh.) 
Stalling speed (with flaps) 62 m.p.h. (83.2 km.h.), Initial rate of 
climb 655 ft./min. (200 m./min.), Service ceiling 13,000 ft. (3,965 m.), 
Normal range 430 miles (090 kin.) 

Penronyaxce (PT-23—220 h.p. Continental engine)—Maximum 
speed 131 m p.h. (209.6 km.h.), Cruising speed 109 m p.h. (174.4 

n.h.), Stalling speed (with flaps) 54 m.p.h. (80.4 km.h.), Initial rate 


f climb 905 ft./min. (204 m./min.), Service ceiling 13,250 ft. (4,040 
m), Normal range 370 miles (592 km.) 
PrnromwANCE (PT-26—200 hp. Ranger engine).—Maximum speed 


120 m.p.h. (201.6 km h.), Cruising speed 14 m p.h. (182 km.h.), 
Stalling speed (with flaps) 63 mph. (85. kano. Initial rate of 
clink 675 ft/min. (200 m./mm.), Service ceiling 17,300 ft 270 
m.), Normal range 450 miles (720 km.) 


THE FAIRCHILD GUNNER. 
U.S. Army Air Forces designation : AT-21. 

The AT-21 was developed from two previous models, tho XAT- 
13 and XAT-14. It was manufactured by Fairchild and under 
licence by the Bellanca Aircraft Corpn. and the McDonnell 
Aircraft Corpn. It was withdrawn from production in October, 
1944 
Tyrk.—Twin-engined five-seat Advanced Gunnery Crew Trainer. 
Winos.—Mid-wing cantilever monoplane, Centre-soction has dihedral, 


The Fairchild PT-19 *'Cornell" Two-seat Primary Training Monoplane (175 h.p. Ranger engine). 


outer sections flat. Wing structure comprise: 
spars and girder type former ribs, the whole covered with a Dura- 
mold skin, in which thin strips of veneer are bonded together and 
moulded to the requisite form under heat and pressure before 

Split flaps on centre-section are of wood and plywood 


outer-sections have aluminium-alloy 


two wooden box Vee air-cooled engines, each rated at 450 h.p. at 12,000 ft. (3,660 m.) 


h SS Standard constant-spe 
Four fuel tanks in wings with a total capacity of 2 


construction. 
frames and fabric covering 
Oval section 


AccoxMODATION.—Crew of five comprising pilot, co-pilot (instructor) 

turret-gunner, nose-gunner and relief gunner 

ARMAMENT AND EQUIPMENT 
Plexiglas nose and two 
turret aft of wings 
night-flying 
receiver, cabin heaters, interphone system, ote 

DIMENSIONS. 


-One flexible 
machine-guns in power-oj 
Equipment includes oxygen supply syste 


ortion from wings to tail is a pure wood monocoque with wood 
ulkheads and Duramold covering 

antilever monoplane type with twin fins and rudders 
Fixed surfaces have wood spars and ribs and Duramold covering 
Rudders and elevator have aluminium-alloy frames and fabric 


1] in. (4 m.) 
— Weight empty 8,654 Ibs. (3,930 kg.), W 
loaded 11,288 Ibs. (5,124 kg.), Wing londing 3 
kg./aq. m.), Power loading 12.5 lbs /h.p. ( 

Maximum speed 


WEIGHTS AND LOADING 


Retractable tricycle type. 
nacelle comprising single air-oleo shock strut braced fore and aft by 
retracting strut and torque arms to resist torsional 
Nose-wheol is freo swivelling with air-oleo shock nbsorber unit. 
Hydraulie brakes on main wheels. 
with auxiliary hand 


Unit under each engine 


PERFORMANCE. 
(3,660 m.), Cruisin 


».h. (360 km.h.) at 12,000 ft 
speed 196 m.p.h. (313.6 krn.h.) at 67%, power at 
000 ft. (3,060 m.), Initial rate of climb 930 ft 
vico ceiling 22,150 ft. (6, 


Hydraulic wh 


min. (284 m 
60 m.), Normal range 910 miles (1,460 


twelve-cylinder 


The Fairchlld AT-21 Gunner Gunnery Crew Trainer (two Ranger V-770-15 engines). 
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FISHER. 
FISNER BODY DIVISION, GENERAL MOTORS CORPORATION. 


Heap Orrick; Derrorr, Micn. 

\incrarr Works: CLEVELAND, ONIO. 

In 1942, the U.S, Army approved the construction of a proto 
type and probable mass production of a single-seat fighter 


ignated the NP-75 and designed by General Motors’ engineers 
Mr. Don ‘Berlin, who was formerly 
Chief Engineer of the Curtiss Airplane Division of the Curtiss- 


under the supervision. of 


Wright Corporation. Becanse of changes in military require 
ents the contract for the manufacture in quantity of the 
1-75 was cancelled in 1944 
The Fisher Body Division played a major rôle in the B-29 


Superfortress production programme in a new mireraft plant 
inder its management at Cleveland, Ohio, It was responsible 
for the production of most of the nacelles for the entire B-29 
Each nacelle is composed of more than 3,000 
nacelles represented about 18 per cent of the 


programme 
parts and four 
production of each B-20. 

At the end of 1944 the Aircraft Development Section of the 
Fisher Body Division was transferred to the Allison Division nt 
Indianapolis in order to consolidate the acronautienl activities 


of the General Motors Corpn 


THE FISHER EAGLE. 
U.S. Army Air Forces designation : P-75A. 
The XP.75 was originally designed in 1942 to make use of 
parts and components already in production for other standard 
the design and first prorotype 


types of aircraft. For example 
Vought F4U landing 


incorporated Curtiss P-40 outer wings, 


sar and Douglas A-24 tail-unit. The general layout of the 
design followed that of the Bell P-39 with the engine located 
amidships and shaft drive to an airserew reduction gear-box 
in the nose The power-plant consisted of a. 2,600 h.p. Allison 


V-3420-19 twenty-four-cylinder engine driving co-axial contra 
rotating tractor airscrews 


Development of the prototype resulted in n complete re-d 
of the wings and tail-unit, a lengthening of the forward fuse 
and several other changes, the final development modol emerging 
in 1944 as a completely new design. A production order was 
placed for this version as the P-75A, but was later cancelled owing 
to the Army decision to limit the number of combat typ 
production und not to embark on the manufacture of new ty 
of aircraft which might not be in effective numbers 
before the war ended 
DisteNSIONS. — Spi 

Wing area 342 


nge, 


available 


n 49 ft, Lin. (15m ), Length 41 ft. 4 in. (12.0 m.) 


ft. (31.8 8q. m 


WxiGnr LOADED.—17,200 Ibs, (7,810 kg.) 


PERFORMANCE 


6,100 m.), Landing spe 
6,100 m.) 7 mins. 8 


Maximum speed 430 m.p.h. (088 km.h.) at 20,000 ft 
1 88 m.p.h. (141 km.h.), Climb to 20,000 ft 
ice ceiling 36,000 ft. (10,980 m.) 


FLEETWINGS. 
FLEETWINGS DIVISION OF KAISER CARGO, INC. 
Heap Orrice AND Works: BRISTOL, PENNSYLVANIA 
President: E. E. Trefethen, Jr 
Vice-President and General Manager: S. D. Hackley 
Operations Division Manager and Assistant Secretary: 8. H. 
Wilde. 


Executive Assistant to the Vice-President and Assistant 
Treasurer: F. R. Browning 

Controller W. E. Lucie, 

Chief Engineer: G. G. Cudhea 

Research Engineer: C. de Ganahl 


Fleetwinga, Inc., was organized in 1929 and has been engaged 


FLETCHER. 
FLETCHER AVIATION CORPORATION. 
Hrap OrricE AND. Works: PASADENA, CAL 
President and Chief Engineer : Wendell 8. Fletcher 
Vice-President : Frank P, Fletcher, 
Secretary and Treasurer : Maurieo C. 
The Fleteher Corpn 


Fletcher. 
d the 


nircraft 


Aviation ente: manu 


FORD. 
THE FORD MOTOR COMPANY. 


Heap Orrick ann Works:  DEARBORN, Micit 
SincrarT We Wirow Rux, Micn 
Gumer Won Inos Mounrars, Micu 
resident and Founder: Henry Ford 
Executive Vice-President Henry Ford IT 
e-President and Treasurer : B. J. Craig 
Neeretary und Assistant Treasurer; H. L. Moekle 
In April, 1941, the Ford Motor Company began the con 
FRANKFORT. 
THE GLOBE CORPORATION, AIRCRAFT DIVISION (fori 
J Orri Wonks: Box 922, Torn, Ii 
President : George F, G Ir 
Pre md General Manager: Russell E. Gage 
Robert Little 
reasur Bruce C. Hightower 
Bef ir the Frankfort Sailplane Co., now the Aircraft 
f the Globe Corpn., built gliders, its most successful 
t the two-seat model which proved its 
ation petitions, As the TG- it 
| by the U.S. Army as a training glider 


346950 


E UNITED STATES OF AMERICA 


The prototype Fisher XP-75 Single-seat Fighter with P-40 outer wings and A-24 tail-unit. 


The final version of the Fisher P-75A Single-seat Fighter (Allison V-3420-19 engine). 


continuously in design and research work in stainless-steel 
construction. In 1934, the firm acquired its present works, 
formerly belonging to the Keystone Aircraft Corporation 

Up to 1939 the Company devoted its efforts largely to research 
work but since that time it has actively entered the manu 
facturing field and has executed contracts for the U.S. Army 
and Navy and sub-contracts for such firms as the Curtiss-Wright 
Corpn., the Republie Aviation Corpn, the Douglas Aircraft 
Company, the Vought and Sikorsky Aircraft Divisions of the 
United Aircraft Corpn., the Brewster Aeronautical Corpn., 
Grumman Aircraft Engineering Corpn. and others 

The Company is doing an increasing amount of business in 


facturing field in 1941 with a two-seat primary trainer employing 
a plastic-plywood construction and incorporating symmetrical 
interchange: 
ability of wings, flaps, ailerons and tail-surface: This aireratt 
the FBT-2, has been described in previous issues of this Annual. 


wings and control surfaces to provide complet 


struction of an aircraft factory at Willow Run, 21 miles from 
the Ford main plant at Dearborn and 2 miles trom Ypsilanti 
to undertake the manufacture of bombers for the U.S, Govern 
ment. ‘This plant included its own airport, hangars, assembly 
building one milo long, machino shop, power plant and offices 
The total floor area of the Willow Run plant 
as 2,54 

Originally designed to produce only sub-assemblies and part 
for the Consolidated B-24 bomber, the plant was later extended 


nanufaoturing 
000 sq. ft 


the manufacture of stainless steel and aluminium alloy aircratt 
parts and with its large line of hydraulic equipment. In 
uddition, it has developed several experimental aircraft for the 
U.S. Army and N ‘Tho Fleetwings BT-12 trainer of stainless: 
steel construction has been descri 

In March, 1943 Mr. 


^d in previous issues. 

Henry J. Kaiser, the farnous shipbuilder 
acquired Fleetwings Inc., which is now operating as a Division of 
Kaiser Cargo Inc. of Oakland, Cal. Kaiser Cargo, Inc. was 
formed in November, 1042, asa subsidiary of the Henry J. Kaiser 
Company, the shipbuilding organization 


The radial 
air-cooled engine 

The Fletcher Aviation Corpn. was alm 
in the manufacture of plastic plywood 
parts and assemblies for various aspects of the War effort 


Company was also developing a seven-cylinder 


t exclusively engaged 
Wireraft, components, 


to include facilities for tho final assembly of bombers as well as 
tho production of complete sub-nssemblies and parts. 

Phe first Ford-built. B-24 was accopted by the U.S. Army on 
September 30, 1942. By the time that Willow Run had ceased 
production on August 1, 1945, 8,809 B-24’s had been produced 
of which 6,915 ompleted and flown away and 1,894 werc 
hipped in parts for assembly elsow 

The Company's plant at Tron Mountain produced Waco troop 
carrying gliders for the U.S. Army Air Forces 


ere 


The Frankfort TG-1A Two-seat Training Glider. 
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THE FRANKFORT GLIDER. 
U.S. Army Air Forces designation : TG-1A. 


Lyre,—Two-seat training. ghder, 
Wixas,—High-wing braced monoplane. No taper on braced portion 


of wing, outer portions taper to rounded tips. Single steel-tube 
bracing struta. Single spar structure of spruce and plywood with 
fabric covering. Spoilers on upper surface of wings inboard of 
ailerons. 


G&A. 
G & A AIRCRAFT, INC. 
Heap OFFICE AND. Works 
Virgil H. Frazier. 
Vice-Presidents: J. L, Cohill and R, H 
Production Manager: A. W. Keiser. 
Chief Engineer: J. P, Perry. 
eerotary : H. S. Brainard, 
Treasurer: C, A. Pauley. 
G & A Airoraft, Ine. (formerly the AGA Aviation Corporation) 
is the successor to the Piteairn-Larsen Autogiro Co., Ine., which, 


Wintow Grover, Pa. 
President : 


. Isbrandt. 


GENERAL. 

THE GENERAL AIRCRAFT CORPORATION. 

Heap Orrick: 4302, Drrmars BOULEVARD, 
Istann, N.Y. 

President and Treasurer: W. N. Gremse. 

Vice-President and General Manager: Lawrence W., Mattson, 
Sr. 

Secretary: K. T. Deane. 

The General Aircraft Corpn. entered the aircraft industry in 
1941 with the production of the Skyfarer, a two-seat cabin 


Astonia, LONG 


GENERAL AIRBORNE. 

GENERAL AIRBORNE TRANSPORT, INC. 
D OFFICE AND Works: Los ANGELES, CAL. 
neral Airborne Transport, Inc, was responsible for the 
construction of the NCG-16A military transport glider, brief 
details of which were released towards the end of 1944 

The X A, which was designed by Mr. Hawley Bowlus, 
is an all-wood twin-boom craft of 91 ft. 10 in. (28 m. ) span, with 
an aerofoil "flying-wing" centre-section between the booms in 
which there are two cargo compartments 15 ft. (4.57 m.) long, 
7 ft. (2.135 m.) wide and from 5 to 21 ft. (1.5 to .76 m.) high, the 
two compartments being separated by n structural bulkhend. 
The loading or access doors in the leading-edge are opened 
upwards by hand-jacks, the forward sections of the floor hingeing 
downwards to provide loading ramps. 

The crew's compartment is on top of the centre-section with 
seats for two in tandem under a continuous canopy. 

The tailplane is carried between the booms and mounted on 
the centre-line is the single fin and rudder, The landing-gear 
is retractable. 

The XCG-16A can carry 40 troops or a cargo payload of 
4 short tons (3,635 kg.). It has a loaded weight of 19,600 Ibs. 
(8,900 kg.). 


GLOBE. 
THE GLOBE AIRCRAFT CORPORATION. 


Heap Orrick AND Works: Nortit 
Wortn, Texas 


Sipe Station, FORT 


President : John Kennedy. 
Vice-Presidents : William. Viner and C. 
Works Manager: E. J. Rivers 


D, Reimers, 


Chief H. Knox. 
Secretary ; Jackson. 
Treasurer : George P. Hill 


This Company was originally formed as the Bennett Aircraft 
Corporation to manufacture aircraft employing the use of 
Duraloid, a new phenol-formaldehyde bakelite-bonded plywood 
In 1941 the Company was reorganized and the name was changed 
to the Globe Aircraft Corporation. 

The first product of the re-constituted company was a small 


GOODYEAR. 
THE GOODYEAR AIRCRAFT CORPORATION 
Heap OrrrcE AND Works: Akron, Onro. 
President : P. W. Litchfield. 
Vice-President and General Manager : Harry E. Blythe. 
Vice-President in charge of Production : Russell DeYoung 
Vice-President in charge of Engineering : Dr. Karl Arnstein. 
Vice-Presidents: E. J. Thomas, P. E. H. Leroy and J. M. 


Linforth 
Secretary : H. L. Hyde. 
Treasurer : Zimri C. Oseland. 


C. H. Brook. 

The Goodyear Aircraft Corpn. was formed on December 5, 
1939, to take over from the parent Goodyear organization its 
principal manufacturing operations in the field of aeronautics, 
with the exception of tyres, inner tubes, bullet-proof fuel tanks 
and other rubber accessories. This also included the activities of 


Comptroller : 


Fesrrage—Welded ateel-tube structure covered with fabric 
Ta d -Cantilover monoplane type. Spruce and plywood 
atructure covered with fabrie, Horn-balaneed elevators und ruddor. 


Lanpisa 
sh 


An.—Single wheel on centre-line of fuselage with central 

«b sprung by rubber blocks ahead of the wheel 

Acrowmopatios.—Tandem seats with dual controls 
parent canopy 


under trans 


in 1940, took over the plant and all existing contracta of the 
original Pitcairn Autogiro Company. 

In 1943 G & A Aircraft, Ino., was acquired by the Firestone 
Aircraft Company of Akron, Ohio, a subsidiary of the Firestone 
Tire and Rubber Company. Nearly 200 patents concerned with 
developments in rotary wing aircraft, covering both Autogiros for 
which the Company holds manufacturing rights from the Autogiro 
Corporation of Amerien, and helicopters, were included in the 
transfer, 

Details were released onrly in 1945 of an experimental Autogiro 


monoplane with siniplified controls which had been designed and 
developed by Dr. Otto C. Koppen, Professor of Aeronautical 
Engineering at the Massachussets Institute of ‘Technology. 
he Skyfarer was only the second aeroplane to be certified 
by the U.S. Civil Aeronautics Board as "churaeteristically 
incapable of spinning.” 

On America’s entry into the War the Company discontinued 
the manufacture of the Skyfarer. In 1943 it granted non- 


34 in. (14-1 m), Length 23 ft 

5 i0.) 

Werianta,— Weight empty 500 Ihs. 
(418 kg.) 

PERFORMANCE, — Placard spoed 80 m.p.h. (128 km.h.), Stalling 
37 m.p.h. (69 km.h.), Gliding anglo 20: 1, Sinking speed 3.2 ft 

m.[aec.). 


2| in. (7m 


7 kg.), Weight loaded 920 Ib» 


which was developed for the U.S.A.A.F. Materiel Command t 
the AGA Corpn, before it was reconstituted as G. ] 
XO-61 is n two-seat aircraft with a central nacelle, twin tail- 
booms, tricyele landing-gear, a Jacobs R-915 engine driving a 
pusher nirscrew, and a three-blade “direct take-off" rotor 

During the War G & A Aireraft Inc. produced cargo-carrying 
gliders and experimental rotary wing aircraft for the U.S. Gov 
ernment. It also undertook extensive sub-contract work for 
other aircraft: manufacturers, 


exclusive licences for the use of all patents nssocinted with the 
design of the Skyfarer to Grand Rapids Industries, [nc 

During the war the Corporation maintained a small experi 
mental department but devoted its main resources to the war 
effort. It completed large contracts for the manufacture of the 
Waco CG-4A troop-carrying glider for the U.S, Army Air Forces 

With the end of the war the General Aircraft Corpn. will now 
resume the manufacture of civil aircraft, 


The General Airborne XCG-16A ''Flying-wing'" type Military Troop and Cargo-carrying Glider. 


ng cabin monoplane known as the Swift. The 
Swift Model GC-1 was awarded an Approved Type Certificate 
in the Spring of 1942 but it never went into production owing 
to the restriction of materials. A description of the Model 
GC-1 appeared in the 1942 edition of this Annual. 

In 1942 a licence agreement was concluded between the Beech 
Aircraft Corpn. and the Globe Aircraft Corpn. under which the 
latter undertook to manufacture 600 Beechcraft AT-10 twin- 
engined training monoplanes for the US, Army Air Forces, 
This contract was completed in 1944 and to replace it the company 
undertook sub-contract work for the Curtiss C-46 and other 
aircraft. 

The Compan 
version of the Swift. 
in January, 1945. 


now plans to go into production with a new 
"The prototype GC-1A began flying tests 


the former Goodycar-Zeppelin Corpn., then muinly devoted to 
lighter-than-air craft, Since then the Corporation has under- 
taken the manufacture of aircraft, aircraft’ parts and sub- 
assemblies. 

The Goodyear airship dock at Akron was first converted into a 
plant for the manufacture of tail-surfaces, outer wings and 
similar metal sub-assemblies for the Martin, Consolidated, 
Grumman and Northrop Companies, 

Three additional plants were added as the war approached 
the United States, increasing the Akron floor space from 450,000 
sq. ft. to over 3,000,000 sq. ft. The first of these, Plant B, was 
responsible for the manufacture of aeroplane wheels and brakes 
and also for the huge lighter-than-air programme of upwards 
of 200 airships ranging from the L type trainers of 125,000 cu. ft. 
capacity to the K and M patrol ships having a helium gas capacity 
000 and 725,000 cu. ft, respectively. With the completion 
of the airship programme in April, 1944, the manufacture of 
Lockheed P-38 tail-units took up the available floor space. 


The post-war Swift will have an all-metal fuselage and wooden 
wing, a hydraulically-operated retractable landing.gear and 
slots and flaps. The standard model will be fitted with an 85 
h.p. Continental engine but a special model will be available 
with the 100 h.p. Lycoming engine. 

The following is the provisional specification of the Model 
GC-1A with the 85 h.p. Continental engine. 

Ni -Span 29 ft. (8.84 m.), Length 20 f 

in. (1.87 1n.), Wing area 030 sq. ft. (1 

Wercuts AND LoADINGS.— Weight empty 1,030 Ib 

loaded 1,569 Ibs. (712 kg.). 
kg ) Power loading 18.45 Ibs./h.p. (8.4 kg./h.p.) 

PenroRMANCE.—Maximum speed 135 m.p.h. (216 km.h.), Cruising 

speed 125 m.p.h. (200 km.h.), Landing speed 42 m.p.h. (67.2 km.h.) 

Hange 600 miles (960 krn.) 


4 in. (6.2 m.), Height 
sq. m.). 

- (468 kg.), Weight 
Wing loading 12.07 Ibs. /sq. ft. (59 


Plant C was erected to build wing and tail assemblies for the 
Martin B-26 and with the winding-up of that contract in Feb 
ruary, 1944, another for the centre-section and tail of the Boeing 
B-29 Superfortress took its place. First B-29 assemblies were 
shipped away in the following month. Parts for the Northrop 
P-61 Black Widow are also built in this plant. 


Plant D was built to house the complete production of the 
PG-1 Corsair, built to Chanco Vought design, The Corsair 
ived in February, 1942, ind the first. Corsir 
was accepted by the U.S. Navy in April, 1943.— On March 14 
1944, the 1,000th Corsair was delivered, and by mid 1945 pre 
duction had passed the 3,000 mark, Late in 1945 details of 
the F2G-1, a Goodyear development of the Corsair, were n 

known. "This incorporated a redesigned fuselage with blister 
type cockpit canopy and a new power section fitted with a Prt 
& Whitney R-4360 twenty-four cylinder four-row radial engi 


contract Was ree 
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232 


GRAND RAPIDS. 
GRAND RAPIDS INDUSTRIES, 


Hran 
MICHIGAN 

President: Frederick H 
Grand Rapids 

mufacturing plants which, during the war, was in production 

wing and other wood sub-assemblies for trainers, troop 
ireying gliders and other types of military aircraft 


INC. 


OFFICE | MONUMENT SQUARE BUILDING, GRAND RAPIDS, 


Mueller 


Industries, Ine 


embraces a group of furniture 


GRUMMAN. 
THE GRUMMAN AIRCRAFT ENGINEERING CORPORATION. 
Heap Orrick anp Works: Bernraoe, Lone Istanp, N.Y 


Incorporated : December 6, 1929. 
President : Leroy R. Grumman 
Executive Vice-President : Leon A. Swirbul 
Vice-President and Chief Engineer : William T. 
Vice-President E. Clinton Towl 
Secretary : Joseph A. Stamm. 
Treasurer: Edmund W. Poor. 
Since the beginning of 1942 the manufacturing floor space of 
the Grumman Company has been more than trebled and produc- 
was solely devoted to aircraft construction and experimental 
development for the U.S. Navy 
During 1944-45 the Grumman Aireraft Eng 
in production with the FOF Helleat, the F 
twin-engined carrier fighter, and the FSF Benrent 
Company ceased production of the F4F 
Avenger ın 1943 but both types continued to 
Eastern Aireraft Division of the 


Schwendler, 


ering Corpn 


Vigercat, n 


The Grumman 
Wildeat and TBI 
be built in the five plants of th 
General Motors Corpn 

The J4F Widgeon was in production for the U.S. Navy and 
Coast Guard until early 1945. With the approval of the War 
Production Board the company has continued to produce this 
| commercially for companies with a high 


agencies or 


priority rating. The Widgeon was at the time of writing the 
ompany's only produet which is available for immediate post 
r eommercial usc 


THE GRUMMAN BEARCAT. 
U.S. Naval designation: F8F (F3M when built by Eastern Aircraft 
Division, General Motors Corpn.). 


T! arcat is n smaller, faster and more powerful develop 
ment of the Helleat. Tt is fitted with a Pratt & Whitney R-2800 
2 e Further details and an illustration will be found 


This concern has also concluded agreements with the General 
Aircraft Corporation for the right to manufacture the Skyfarer 
two-seat light cabin monoplane with simplified controls, and for a 
non-exclusive licence to use all General Aircraft patents, including 
the two-control system embodied in the Skyfarer, whereby 
Grand Rapids Industries may develop and manufacture any 
aircraft. of ign incorporating these patents, The 


its own des 


THE GRUMMAN TIGERCAT. 
U.S. Naval designation : FTF. 

The Tigercat is n twin-engined Carrier Fighter Monoplane 
which is in service in two versions,—as the F7F-2 single 
Day Fighter and the F7 N two-seat Night Fighter. 
wardly, the two versions are indistinguishable, as the 
Fighter uses the second cockpit to carry additional fuel tanks 
and no change is made in the canopy. Initially, the Tigercat 
was used by land-based Marine fighter squadrons, but ultimately 
it will form part of the equipment of the new 45,000 ton aircraft 
carriers of the "Midway" Class. 

The F7F is n mid-wing monoplane with tricycle Janding-gear 
and is fitted with two Pratt & Whitney R-2800-22W engines 
with water-injection equipment. For carrier use the wings 
outboard of the engine nacelles fold upwards, and deek arrester 
genr is fitted 

The Tigercat can carry 
torpedo, rocket. projectile 
is concentrated in the nosi 
Span 51 ft. 6 in. (15.7 m.) 


naval 


js, n full-size 
armament 


4,000 Ibs. of 
etc Fhe heavy cannon 


of the fuselage 
Length 45 ft 


DIMENSIONS 4 in, (13.8 in.) 


THE GRUMMAN HELLCAT. 
U.S. Naval designation : F6F. 
British name : Hellcat. 

The Hellcat was designed in the Spring of 1942, 
XFOF-1 first flew in Angust and it was in large-scale production 
ns the F6F-3 by the end of the same year. The Hellcat was 
first reported in action with a U.S. Carrier Task Force in an attack 
on Marcus Island on September 1, 1943. 

The F6F-5 differs from its predecessor by having a redesigned 
engine cowling, improved windshield, new ailerons, strengthened 
tail surfaces, additional armour behind the pilot and a waxed 
high-gloss skin finish. The F6F-5 can also carry two 1,000 Ib. 
bombs under the centre-section, drop tanks in place of bombs 
and can be equipped. with rocket projectile equipment 


, the prototype 


The Grumman F7F-2N Tigercat Two-seat Night Fighter (two Pratt & Whitney R-2800-22 engines 


The Grumman F6F-5 


Hellcat Single-seat Naval Fighter Pratt & Whitney R-2800-10 engine), 


THE UNITED STATES OF AMERICA 


included. the 
all partially 


acquisition of the licence to build the Skyfarer 
transference of a number of completed. aircraft 
finished parts and material, and all jigs used in its production 

In 1944, the company transferred its Skyfarer licence to 
the Le Mars Manufacturing Co,, of Le Mars, Iowa, It still 
retains the licence from the General Aircraft Corpn, to manu 


facture the two-control type of aeroplane. 


Tyre. 
Wras. 


of constant thickness but has sa: 
Outer sections have dihedral ang! 


Single-seat Fighter. 
Mid-wing cantilever monoplane. Centre-section is flat and 
constant taper as outer wing 

and are arranged to 


sections, 


fold. All-metal structure with flush-riveted metal skin. Split 
flaps between ailerons and fuselage. 

FUsELAGE,—All-metal monocoque structure with integral fin 

Tait Uxir.—Contilever monoplano type. Fin built integral with the 


fuselage. All-metal structure. 

AR.—Retractable type. Shock-absorber units hinged at 
extremities of centre-section and nre raised backwards, the wheels 
being turned through 90° to lie flush in wells in underside of centre 
section, Hydraulic retraction. Retractable tail-wheel and 


arrester-hook 


^ 7699- 


LANDIN 


The Grumman F7F-2 Tigercat Twin-engined Fighter. 
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The Grumman TBF-1 Avenger Three-seat Torpedo Bomber (Wright R-2600-8 engine), 


The Avenger II Torpedo Bomber, the Royal Navy version of the TBM-1 built by the Eastern Aircraft Division 
of General Motors. 


Power PrANT.—Or 000 h.p. Pratt & Whitney R-2800-10W eighteen 
cylinder double-row radial air-cooled engine driving » three-blade 
Hamilton Standard Hydromntic 1 nirscrow 13 ft 
1 in. (4 m.) diameter. Bullet-proof fuel tanks in winga. An 
auxiliary droppable belly-tank muy be fitted 


constant-sper 


ACCOMMODATION 
Bullet-proof windscreen and arm 


ARMAMENT.—Six 50 cal 


Enclosed cockpit over wing with sliding canopy 
behind pilot 
ns, three in each outer wing 


machino-g 


DrwENSIONS.—Span 42 ft. 10 in. (13 m.), Width folded 16 ft. Xin 
(4.9 m.), | 33 ft. 6j in. (10.2 m.), Height 13 ft. (3.06 m.), 
Wing a 34 sq. ft. (31 sq. m.) 

PrnronMANCE.—Maximum speed over 400 m.p.h. (040 km.h.), Rate 

nb 3,000 ft./min, (915 m.[min.), Service ceiling 37,800 ft 


0 m.), Maximum range 1,800 miles (2,880 km.). 


THE GRUMMAN AVENGER. 
U.S. Navy designation: TBF. (TBM when built by Eastern Aircraft 
Division, General Motors Corpn.). 
British name : Avenger. 
The XTBF-1 prototype of the Avenger was ordered by the 
U.S. Navy in 1940 and was delivered in 1941 The TBF-1 
went into production in the same year and it began to go into 


service as a replacement for the TBD early in 1942. It was 
first reported in action in the Battle of Midway in June, 1942 
The Avenger was latterly in production solely by the Eastern 


Aircraft Division, General Motors Corpn., under the designation 
TBM. The first TBM-l assembled from parts supplied by 
Grumman flew on November 11, 1942, and by December, 1943, 
all production of the Avenger by Grumman had ceased 

The last model of the Avenger was the TBM-4 This version 
was fitted with a Wright R-2600-20 engine, and had a strengthened 
airframe 
lyr 
Wixos 

and equally-tapered 


Lhrec-seat. Torpedo-Bouber 
Mid-wing cantilever monoplane. Ki 
folding outer 


clungular centro-section 
All-metal 


wing-sections. 


single-spar structure with flush-riveted smooth motal skin, Split 
truiling-edge flaps between ailerons und centro-section. Outer 
wings fold. Hydrauhe folding and unfolding, the locking-pina 
being operated in the proper sequence by one motion of the hydraulic 
control lever 

Oval structure built up of a 
es of angle frames and stamped bulk-heads and covered with 
nooth metal «kin. which is reinforced internally by longitudinal 
Z and channel typo stringers, with suitable stiffening at highly- 
stressed. points ° 


FeskLAG: ection semi-monocoque 


Vain Unit.—Cantilever monoplane type. Integral fin with the 
cantilever tuil-plane mounted above fusela All-metul structure 
with metal-covered fixed surfaces and fabric-covered rudder and 
elevators, Trimming-tabs in control surfaces 

Lanpine Gean.—Retructable type. Cantilever olco legs hin, 
extremities of contre-section and uro raised outwardly into recesses 
in underside of outer wing-sections, Fully-retractable tail-wheel 
Catapult points and electrically-operated retractable arrester hook 
Provision for “Jato” rocket boost take-off 

Power Praxt.—One 1,700 h.p. Wright R-2600-8 fourteen cylind. 
radial air-cooled engine with two-speed supercharger. Threo-blade 
Hamilton-Standard Hydromatic constant-speed uirscrew. Threo 
main fuel tanks built integral with centre-section, centre tank 
(150 U.S. gallons) within fuselage and outer tanks (90 U.S. gallons 
each) in centre-section stubs, Auxiliary streamline droppable 
tanks (58 U.S. gallons each) under outer wings. Droppablo long 
range ferry tank U.S. gallons) in bomb-bay. Oil tank (32 
U.S. gallons) in engine compartment 


od at 


AccowMODATION,—Crew of three—pilot, bomb-nimer and radio 
operator. Pilot's cockpit over leading-edge of wing. Pilot fires 
forward fixed guns und roleases torpedo. Bomb-nimer's position in 


lower fuselage aft of bomb-bay. Bomb-aimer also operates ventral 
gun. Hadio-operator aft of pilot serves as turret-gunner 
AuMAMENT.—One 30 cal 


machine-gun in cowling and synchronised 


to fire through airscrew, one fixed 50 cal. gun in euch outer wing 
one 60 cal. gun in power operated-turret, and one 30 cal. gun in 
ventral hatch ut aft end of bomb or torpedo bay. Bomb-bay ean 


The FM-2 Wildcat Single-seat Naval Fighter (Wright R-1830-56 engine). 


E. 
accommodate al 
1,600 Ib, armour-piereing bomb, four 50 
load uf bomb " "m 

fuel tank or tow target and to 
bomb doors I ib-a 


THE GRUMMAN WILDCAT 


U.S. Naval designation: F4F. Also FM when built by Eastern 
Aircraft Division, General Motors Corpn 

British name : Wildcat. 
The Wildcat was first ordered by the s ivy H 


the E4F-3, F4F-4 und FAF-7, the lust mentioned a spe 
range photogruphie reconnaissance raion of the FAF-4 
all built by the Grumman company. Concurrently, the | 
Martlet (later renumed Wildcat) Ml IV Grur 
built 

In 1142 the manufacture of the Wild 
the Eastern Aircraft Division, General I 
first FM-I Wildcat, assembled fre part 
flew on September 1, 1942. By April 11 ante 


Aircraft, Division had produced its 2,500th 

The FM-1 (Wildcat V) fitted with the Pratt & Whitney K-18 
86 engine, was virtually the same as the F4F-4 (Y 
The FM-2 (Wildcat VI) 
is fitted with a Wright R 
less weight than the previous power-un 
tail-unit with taller fin and rudder and has the « 


which 
1820 


ent into product 
of greater 


a engin 


it, has a re 


from the under-surface of the centre-section 
which has been revised in shape. The removal of the oil 
permits the installation of universal racks under tho in 
wings for bombs or auxiliary fuel tanks 

The F'M-2 und Wildcat VE have served as light t 
fighters, 
I'YrE.—Single-seat, Fighter 
WiNGs,—Mid-wing cantilever monoplane. NACA 23015 w 


section. Wings attach directly to sides of fuselage. Al 
with single aluminium-alloy spar and butt-jointed ar 
od smooth metal skin, All-metal vacuurn-operate 


Folding 


section 


trailing-edge flaps wing 
FüsELAGE.— Oval 


construetion 


monocoque structure of aluminiur-all 


lar, Usit.—Cantilever monoplane type. Aluminium 
struction with metal-covered fin und tail-plane a 
rudder and elevators 

LawpiNG GEAR.—Urumman type 
fuselage. Fixed tail-wheel 

lower lr r.—One Pratt & Whitney F 


with wheel retrac ides 


1830-86 (FM-1 


or Wright R-1820-56 (FM-2 or Wildcat V1) radial ai 
NACA cowling. Curtiss Electri Hamilton-Sta 
matie Constant-speed airserew, F capacity 160 
in sell-sealing tanks in wings. Droppable fuel tank: 


curriod on wing bomb-rack 
ACCONMODATION 
top over centre of wing 


Enclosed cockpit with sliding transparent « 
Bullet-proof windshield and armo v 


pilot 

ARMAMENT AND EQUIPMENT Ara ent 
runs, three in each wing. Racks for two 23 t 
each wing Versions of the FAF and EM are v pet 
range photographie reconnaissance. ‘The 


camera equipment but no armour or tank | 


Span 38 ft. (LLO m), Width folded 14 ft. € a 
10 in. (8.3 m.), Height. LL tt, t [t `‘ 
ft. (24.2 sq. i 
Nonxar Loaven Wear (PML 412 Ibs 63k 
Penrormance (FM-1),— Maximum speed 318. mph rk 
Rate of climb 1,920 ft/min, (880 m/min, h Servier as 


ft. (10,615 m.), Maximum range 025 n 
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THE GRUMMAN GOOSE. 
US. Navy designation : JRF, 


U.S. Army Air Forces designation : OA-9 and OA-13. 


British name : Goose. 

The Goose is a military adaptation of the commercial 
Model G-21A, It was first put into service in tho U Navy as 
e JRE-1 and the U.S. Coast Guard as the JRE-2 in 1939-40, 
Further series included. the JRF-1A, fitted for target-towing 
and photography ; the JRE-3 (Coast Guard) fitted with anti 
ing equipment and auto-pilot for use in Northern waters ; the 
JRE-4, n development of the JRE-1; the JRF-5, similar to 
the JRE-4 but fitted for photography ; and the JRP-6B, which 


was equipped as a navigational trainer 
The JRE-1 and 1A are in service in the U.S, Army Air Forces 

s the OA-13 and the JRF-6B as the OA-9. The British 

is similar to the JRF-6B 

Tyre.—Twin-enginod General Utility amphibian 

WiNos.—High-wing cantilever monoplane. Ceutro-section and 
detachable tapering r sections, Metal structure consists of a 
tapering box-spar with its rear face at 36% of the chord from tho 

zedge. Elementary rib structure and metal skin plating 

complete the leading-edge. The rear 66% of both centre-section 


and outer sections is fabric-covered over duralumin ribs cantilevorod 
from the rear face of the spar. Vacuum-operated split trailing- 
edge flaps from hull to ailerons. 

Hott.—Two step all-motal hull, Rectangular section forward, but 
aft of second step the section is oval and fairs into fin. Six water. 
tight bulkheads. 

Tait Usrr.—Monoplane type. Cantilever fin built integral with hull 
Tail-plane strut-braced to hull. All-metal framework with sheet 
covering. Movable have duralumin frames and are 
covered with fabric. Trimming-tabs in elevators and rudder. 

Grar.—Grumman typo with parallelogram — linkage 
mechanically retracted by worm and gear. Wheels withdrawn into 
receases in sides of hull. Retractable tail-wheel, with centering lock 

Powen Prant.—Two Pratt & Whitney Wasp-Junior R-985-ANG 

‘ooled engines, each rated at 400 h.p. at 5,000 ft (1, 
e Mountings bolted to lower flanges of box-spar and 

w upper edges of duralumin anchors built into upper surface. of 

wing-spar nt extremities ntre section, Fuel 


0 U.S. gallons 


surfaces 


LaNpING 


tanks integral 


with box-spars. Total fuel capacity Oil tanks 


in engine-mountings Total oil capacity 15 U.S, gallons 
Hamilton-Stundard controllable-pitch airscrows 
AccommopaTiox.—In the nose is a mooring compartment with 


stowage for anchor and marine gear, vacuum storage tank, radio 
units and excess baggage. Pilot's compartment senta two side-by 
side, with dual controls and wide aisle betweon. Thereafter follows 
cabin, to which access i» gained through a wide hatch at tho 
trailing-edgo of the wing on the port side, Emergency hatch on 


BEDS aU 


«nili 


[— 


The Grumman JRF-6B Goose Amphibian. 


starboard side, opposite main hatch, Equipment varios according 


to fun f aircraft, JRF-5 and earlier models still in servico 
for general utility work, which includes. personnel transport, 
bulance duties, photogra work, target towing, eto, JRÉ- 61 
a navigational trainer and general utility amphibian 
Dimensions —Spun 40 ft. (14.95 m.), Length 38 ft. 4 in. (11.7 m.) 
Height (on wheels) 15 ft. (4.57 m.), Wing nrea 376 sq. ft. (34.8 
aq. m 
WetouTs AND Loapinus.—Weight ompty 5,426 lbs. (2,401 kg.) 
Disposable loud (standard equipment) 2 


5 lbs. (1,168 kg.), Weight 


loaded 8,000 Ibs, (3,629 kg.), Wing loading 21.3 lbs./aq. ft. (103.9 
kg.[nq Power loading 8.9 Ibs./h.p. (4 kg /h.p.) 
VEnFORMANCE.— Muxi 5,000 ft, (1,525 m.) 201 m.p.h 
(323 km.) Orus 5,000 ft, (1 i.) 101 m.p.h 
07 lun hi. ), H 1,100 ft 335 m. [mtm 
e colli Musin 640. nilo 


THE GRUMMAN WIDGEON. 


U.S. Navy designation : J4F. 
U.S. Army Air Forces designation: OA-14. 
British name ; Gosling. 
The Widgeon is a service utility version of the commercial 
Model G44. It first went into service in the U.S. Coust Guard 
u Jab n 1941 and the U.S, Navy as the J4F-2 in 1942. 
erved ir U.S. Army Air Forces as the OA-14 and 


THE UNITED STATES OF AMERICA 


The Grumman JRF-5 Goose General Utility Amphibian (two Pratt & Whitney R-985-AN6 engines). 


The Grumman J4F-1 Widgeon General Utllity Amphibian (two 200 h.p. Ranger L-440-5 engines). 


in the R,C.A.F. and the Royal Navy as the Gosling, 
Its principal functions are coastal patrol, air/sea rescuo, light 


sonnel transport and instrument flying training. 
fyre.—Twin-engined light Genoral Utility amphibian. 
Winos.—High-wing cantilever monopla: All-motal structure with 

lurge single box-spar containing integral [uel tunks. Centre 

ection metal-covered, outer sect motul-covered to renr of 


par with fabrie aft to trailing-odge 
Flaps pulled di 


Slotted trailing-edge flaps 


hull to ailerons, wn hydraulically but returned 


from 


to up ion by springs within the operating cylindors. Fixed 
Uriin-tab in port aileron. Flaps and ailerons fabric-covered 
HuLL.—Two-step all-metal structure divided into five watertight 
compartments. No bulkheads in cabin 
Tar. Uwir.—Cantilever monoplane type. Tail-plano mounted half 


otal construction with 


way up fin built integral with hull, All 
rudder und 


motal-covered fixod surfaces and fabriv-covered 
elevators. Trimming-tabs in movablo surfaces, 

LANDING GEAR.—Standard Grumman type with wh fitting 
nearly flush in sides of hull. Retractablo tail-wheel with directional 
lock. Windows in wheel pockets to chock location of goar. 
Hydraulic rotraction with emergency hand-gear 

Power two 200 hp R L-440-6. six-oylindor. in-line 
inverted air-cooled engines on cantilevor mountings from wing spar. 
Nacelles uccesstblo from upper surface of wing. Fuel capacity 
108 U.S. gallons. Enach tank normally supplies its own engino 


but cross-flow valve permits both engines to operate from either 
tank. Oil tank (34. U.S. gallons) in cach nacello. 
AvcoMMODATION.—Enclosed cabin seating four or five. Anchor 


and entrance hatch in nose, Main entrance door 

port sido. Side-by-side seats with throw-over 

type control wheel in front of wheel pockets with sliding side 

Ono fixed auxiliary soat behind left pocket. 
Two seats ahead of door, Four fixed windows in cabin 

Dimexstons.—Span 40 ft. (12.2 m.), Length 31 ft. 1 in, (43 m 
Height 11 ft. 0 in. (3.48 m.), Wing arca 243 sq. ft. (22.76 


compartinent 
behind wing on 


windows wheel 


st. m. 


Noman Loxven Witoir.-—H500 lbs. (2,043 kg) 

PeRFORMANCE.—Maximum speed 153 mpb. (245 km.h.), Cruising 
speed at 62.56% power 138 m.p.h. (221 kmli), Initial rate of climb 
700 ft/min. (2,035. 1m./min.), Service coiling 14,600 ft. (4:453 m 
Absolute coiling 17,500 ft. (5.340 m.), Maximum cruising range 
020 miles (1,472. km.) 

THE GRUMMAN DUCK. 
U.S. Navy designation : J2F-6. 


Nine series of this particular aeroplane, which first appeared 
in 1933, have been built for the U.S. Navy and Coast Guard 
Tho latest J2} Was in production in T944 by the Columbia 
Aircraft Corpn. of Valley Stream, Long Island, N.J. under licence 
from tho Grumman Company 


ü serie 


Tyre General Utility amphibian fur photographie, target-towing 
rescue, ambulance and other simili duties, 

Wixcs.—Equal-pan single-bay staggered biplane. Upper wing in 
two sections Joined at the centre-line and carried above the fuselage 
on splayed-out struts and braced to the lower wings by N-type 


interplane struts. No transverse. bracing in centre-seetion stru 
but vertical wires from strut attachments on wings to bottom of 
fuselage, Laft and antilitt ware plane of upper rear and lower 
front wing spars. Wing structuro of metal with fabric covering 


as with a wandering 
of channels, Shot 
vilerons on all four wings 


extruded ch 
web riveted alternately to front and rear faces 
wolded steel girdor ribs. Frise 
Hutt anp Fusetace,—Single-step hull is à metal monocoque of slum- 
inium alloy. Int with longitudinal 
taken hy skin und keel 


ward section 


inel section. boc 


Spars have two 


l brucing of cross-floor t 
nt fr 


to dock i lor 


trosses with reinforce n chinos 


vul Lye 


n inverted U-inciibers rivete 


T'ho fuselage ia of stressed skin construction. ‘Cho hull is stressed 
to catapult liuinching and deek ar 

Paik Uwrr.—Braced. monoplano typ All-metal tin and. tailplane. 
Rudder und elevators havo aluminium-alloy frames and fabric 
covering. Trim-tabs in ruddor and ele 


a 


merae 


The Grumman J2F-6 Duck General Utility Amphibian built by Columbia Aircraft Corpn. 
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LaNpING-GEAI— Retractable type oleo shock- 
absorber struts with their upper ends hinged to extensions on two 
fore-and-aft. revolving tubes and with their lower ends attached to 
axte-blocks which wre hinged to the chines of the hull by xteel-tuho 
Vees, Wheels are hall 
Retraction by tailwheel and 
water-rudder has 

Power Piast. One 


Consists of two 


raised into recesses in the sides of th 


chains and sprockets. Combined 
M-centering. lock 


300 hop. Wright H-1820-54 nine-eylinder radial 


HARLOW. 
HARLOW AIRCRAFT COMPANY. 


Heap Orrice AND WORKS: Ania Miror, 
CALIFORNIA 

President : H. F. Keenan, 

Vice-President and General Manager 

Viec- President. and Secretary : J, E 

Chief Engineer: D, Mendenhall 


ALHAMBRA, 


Frank Der Yuen, 
Addicott, Jr 


HIGGINS. 
HIGGINS AIRCRAFT, INC 


Heap Orrick ano Works: P.O. Box 32, New OnLEANS ti, 
LOUISIANA 

President Andrew J. Higgins 

Vice-President Frank O. Higgins. 

Director of Engineermgr : George A. Allward 

Secretary Charles P, Fenner, Jr. 

Treasurer Morris. Gottesman 


Higgins Aircraft, Ine, was formed in 1942 to undertake the 
construction of transport aircraft for the U.S, Army Air Forces. 

Higgins Aircraft, Inc., is a subsidiary of Higgins Industries, 
Ine,, which, in turn, is owned by Mr, Andrew Higgins who has 
earned worldwide fame as a builder of 

"Towards the end of 1942, Mr. Andrew J. Higgins was awarded 
a contract to build 500 Curtiss C-76 Caravan all-wood twin- 
engined transport for the U.S. Army Air Fo In September, 
1943, the C-76 contract was cancelled and replaced by another 
to build the Curtiss C-46 Commando twin- 
engined all-metal transports: 

On August 17, 1944, the Army, as part of a national cut-back 
programme on certain types of aireraft, cancelled the Commando 
contract but took delivery of two which were 
stage of \fter the completion of the second 
aircraft in November, the company undertook the manufacture 
of C-46 outer wings under sub-contract to the Curtiss Wright 
Corporation 


HELICOPTER DIVISION, HIGGINS INDUSTRIES, INC. 


same number of 


m an advanced 
construction. 


Heap OFFICE AND. Works New Orveans, LOUISIANA 
President Andrew J. Higgins: 

Consulting Helicopter. Engineer Enea Bossi 

In 1943 Higgins Industries, Inc. began development of a 


lielicopter under the direction of Mr. Enea. Bossi in part of the 
Delgado Trade School, New Orleans, which was taken 
over by the Higgins organization for the purpose, This work 
was quite independent of the activities of Higgins Aircraft, Inc 


Isaac 


THE HIGGINS HELICOPTER. 


The Higgins Helicopter is a two-seat single-rotor craft with 


HILLER. 
HILLER INDUSTRIES, AIRCRAFT DIVISION. 


Heap Orrict JTH ALLSTON WAY, BERKELEY, UAL 
FORNIA 


AND 


Partners : Stanley Hiller, Sr 
Hiller Chadwick 


Stanley Hiller, Jr. and Patricia 


Ihe Aircraft Division of Hiller Industries was established in 
1942 for the development and production of co-axial helicopters 
ntirely new principles of control and operation were incor 
porated in the first Hiller-copter model, which was publicly 
demonstrated in San Francisco in August, 1944 


Patent rights for this first successful co-axial helicopter were 
leased to the Hiller-copter Division of Kaiser Curgo, Inc, in 
September, 1944, for thu production of Hiller-copters in. the 
United States. 

The Hiller-copter Division is engaged im further exporiment- 
ation and development of a two-seat model. Lt is ulso producing 
for the U.S. Navy experimental Hiller-copter units of the co- 
axial type simular to those used on the prototype. 


Ihe prototype Hx-44 Hiller-copter, which is illustrated here- 
with, has an aerofoil-shaped fuselage of fabric-covered steel- 
tube construction, above which are mounted two two-blade 
oppositely-rotating rotors 25 ft. (7.025 m.) in diameter and driven 
by a 125 h.p. vertically-mounted Lycoming engine. No detuils 
of the transmission are available for publication 


HOCKADAY. 
HOCKADAY AIRCRAFT CORPORATION. 
Hran Orrick AND Wonks : 00, EAST ORANGE Grove AVENUE, 
BURBANK, CAL. 
Noel R. Hockuday. 
rund Treasurer: R. I 


President. 


Secretar Hockaday 


Tho Hockuday Aircraft Corpn. was formed in October, 1037, 
nnd at that tine the engineering and design of the Hockaday 
Comet two-seat light cabin monoplane was begun. This pro 
ceeded until HH0, when all experimontal work was sot aside 


nirseootod ongine driving n threo-blide Hai 
spoed nirscrew. NACA eowhng. Fuel ti 
neities i main tank 150 U.S. gallons, auxiliary: tank 

Mecowopvrtos. —Tandem cockpits under n continuons tr 
ennopy over ewch cockpits Foldi 
in rear cockpit gives ^ to lower compartiment in whi 
wrons nny ait xide-hy-aide, Exte | ench of 
ower compartment, which may abso ucconimodate one stretcher 


Cap 
S. gallons. 


aparent 


with opening seti 


| door 


The Harlow Aircraft Company was formed in UEM! to mann- 
facture all-metal aircraft. Its first two the 
PJC.2 and PUSA. Both these types have been illustrated and 
described in previous issues of this Annual, Examples of the 
PJC-2 tuken over by the U.S. Army Air Forces were given the 
designation UC-8NU. 


products were 


case, Largot-towing gear, ete 

Dinensioxs,—Span 30 ft. (11.9 m.), Length 34 ft. (10.37 m.), Height 
on wheels 13 ft. 11 in. (4.25 m.), Wing area 409 aq. ft, (38 sq. in 

WütinT Loaven 7,700 Ibs, (3,496 kg.) 

PERFORMANCE, —Maximum speed. 190 mph. (J04 kmh), Cruising 
speod. 155 m.p.h. (248 kmh), Stalling speed 70 m p.h. (112 ken 
Service coiling 20,000 ft. (6,100. m 


er, 1941, the 
were turned over 
the 


On America's entry into the War in De 
entire manufacturing facilities of the Company 
to the production of 
industry 

In 1945 Harlow bought the aircraft. design 
equipment of the Interstate Aircraft 


standard requirernents of aircraft 
ind produetior 


& Engineering Corpn 


The Higgins Experimental Two-seat Helicopter (180 h.p. Warner engine). 


a small vertical torque rotor at the rear end of the fuselage 

The power-plint consists of n 180 h.p. pressure-cooled Warner 
seven cylinder radial mounted flat floor of the fuselage 
s eubin and driving the four-bliule rotor through 
i clutehli transmission and frec 


on the 
behind the pilot 
wheeling unit 

The four-blade rotor tilts ns n unit and the direction of tilt 
dete ines the direction of tight l'he piteh of the four blades 
is changed in unison, us opposed to the cyclical pitch-change 
in which the pitch is different for ench blade depending on its 
position in the dise area 

For longitudinal or lateral control a normal control column is 
used, fore-and-aft or lateral movement rocking a swash-plate 
in the rotor head which cnuses the blades to tilt as a unit, the 
fuselage remaining on an even keel regardless of the pitch of the 
blades or the positions of their axes with respect to the axis 
of the fuselage, Pitch control for ascent or descent is by a 
separate lever operating shaft within the main drive shaft 
which, in sliding up or down, changes the rotor pitch uniformly 
through a series of levers within the head acting on the rotor 


spars, Blade pitch muy be varied from 3 to 15 degree 
a predetermined. piteh control position. he 
In the event of frec 


auto-rotation 


vering is achiever 


engme failure at sheeling unit permit 


Directional control, by the usual foot. pedals, as through th 
power-driven vertical tail rotor which consists of u two-blade 
variable-pitch propeller normally set, with pedals in the neutral 
position, to act Movement of tl 
pedals varies the pitch. There is a small fixed stabilising surfac 
opposite the hub of the vontrol 

Structurally, the Higgins Helicopter has a 
fuselago with a metal-covered cabin und engine compartment 
The rear half is covered with fabric over a light fairing structure 
The trieyelo linding-gear has oleo-sprung main wheels and à 
steerable nose wheel. The enclosed cabin seats two side-by sul 
with the controls opposite the left seat. There are 
one on euch side of the cabin. 


as a torque compensator 


torque or directional rotor 


inetal-Eramel 


The first experimental Hx-44 Hiller-copter (125 h.p. Lycoming engine). 


M ntis 
(640 kg). 


Peurou ancy 


Weight empty 1,200 Ibs, (343 kg), Weight loaded 1,410 lbs. 


(Estimated ). —-Cruming speed. 70 im phi. (12. kmh), 


to enable the company to undertake sub-contract 


other aireraft. companies 


work for 


In the Spring of 1944, work was resumed on the Comet and 
in June the prototype was test-flown. 


THE HOCKADAY COMET. 
Tyre —Two-seat light cabin monoplane 
Wines.—High-wing externally-braced monoplane. NACA M-U wing- 
section, Wing structure consista of spruce spurs, spruce and ply- 
wood ribs, plywood leading-edge, internal wire bracing and. an 


Direct-lift ceiling 500 ft 
(2,440 10.), Cruising range 


(152.5 m.), Forward ht ceiling 8,000 (t 
130 milos (178 kin.) 


Parallel 
struts with intermediate Jury struts 

FusELAGE.—Welded steel-tube framework covered with fabric ove 
a light wood superstructure 


overall covernyg of Libri Ueamline stecbtule bra 


‘Tan Uxtr.—Braced monoplane type. Welded steel-tube fra 
work covered with fabrie. Streamline wire bracing 

LANpING Gran Fixed cantilever type. Steerable tail-wheel 

Power PraNT.—One 030 hp. Franklin six-oylindor horizontally 


opposed. air-cooled engine, Fu 
MecostxropaTtox.- -Enelosed. 
dual wheel controls. 


| capacity 534 US. gal 
seating side-by-side wit 
Equipment ineludes c drive 


cabin two 


n mnm 
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eheteie starter, radio, complete blind-flying equipment, ete. 

PuurNsioNS. Span 33 Ft. (10 m), Length 22 ft. 2 imn. (0.75 1n.), Win 
area DU aq. Ft. (14.5 sq. ta). 

Waturrs axp Loabinos.— Weight empty 058 Ibs: (433 kg.) Disposable 


HOWARD. 
HOWARD AIRCRAFT CORPORATION. 
Hisp. Orrict M6, W., Man Sou, 
President: Damel Peterkin, Jr. 
Executive Vice-President und General Manager : 

W. Rowe, 
Secretary; F. 1. 
Treasurer: L. M 


or, St. Cnannks, Inn, 


Kenneth 


Evans 
Me Bride 


The Howard Aircraft Corpn. was formed on January 1, 1937, 
to manufacture a four-seat cabin monoplane designed by Mr. 
Ben U. Howard, 

On America s entry into the war the company discontinued 
the manufacture of commercial aircraft, and devoted its entire 
facilities to work of national. importance. 

The Howard DGA-13 was converted for service use and supp- 
hed to the U.S. Navy as a fonr-seat personnel transport. under 
the designation GH-1 as an Ambulance as the GH-2 and GH-3 
und as an Instrument Tromer us the NH-1. ‘The pany ulso 


undertook. the manufacture. of the Fairchild. PT- primary 
trainer under licente. 
In inid-1H4 all Governtnent contracts were terminated. und 


the production of aircraft ceased 
engage in the construction of 
aterial situation was resolved 


The company was unable to 
non-military aircraft until. the 


THE HOWARD NIGHTINGALE. 

U.S. Navy designations: GH-1, GH-2, GH-3 and NH-1. 

Tyre annel Trauspatt (GH) Ambulance (GH-2 and 
GH-3) or Instrument. Tramer (NH-1) 

Wixos.—High-wing braced monoplane. Wings attached direct to 
upper fuselage longerons and braced to lower longerons by Veo 
struta. Wing structure consists of two rectangular spruce spars, 
built-up wooden ribs, and a covering of mahogany plywood, and 
finally fabric. Ailerons on the outer portions of the wings and 
landing-flaps between the ailerons and the fuselage. The flaps 
wre cleetricallysaperated and may be stopped. m any. position 
botween neutral und fully dellected 

Fusetage—Rectangular welded  chrome-molybdenum steel-tubo 
structure, with the eabin covered with aluminium sheet and the 
remainder with fabric over a light alumimium and wood fairing 
structure. The top und sides of the fuselage are flat and undor- 
neath seini-ciretlar 

Tar, Uxir—Monoplane type. Wire-braced 
Welded steel.tube framework, covered with fabric. 
tail-plan 

Lanvise Gean.—Divided type. Consists of two fixed tripods of 
welded chrome-molybdenum round and streamline  steel-tube, 
with the front und drag struts enclosed in streamline fairing. Front 
struts. imeorporate oleo sbock-absorbers mud spring dampers. 


Four-seat er 


tail-plane and fin. 
Adjustable 


HUGHES. 


HUGHES AIRCRAFT COMPANY. 
Heap Orrick AND Works: FLORENCE 
Sraeet, CuLver City, CAL. 


AVENUE AT TEAL 


President: Howard R. Hughes. 
Vice-President and General Manager: C. W. Perelle, 
Chief Engineer: K, V. Ridley. 


The Hughes Aircraft Company was formed in 1936 by Mr. 
Howard Hughes, u young American sportsman and film producer, 


INTERSTATE, 

INTERSTATE AIRCRAFT & ENGINEERING CORPORATION. 
Heap Orrick AND. Works: EL SEGUNDO, CAL. 
President: Don P. Smith 
Executive Vice-President : W. E. 
Vice-President: Lawrence J 
Secretary: L. A. Kavanagh, 
Treasurer: W. C. Barnett. 

The Interstate Aircraft and Engineering Corpn, was organized 
in April, 1937, and the present management took over the 
corporation on August 29, 1938. The corporation designs 
and manufactures hydraulic units, bomb-shackles, gun-chargers 
both hydraulic and mechanical, and other precision units and 
mechanical assemblies for various major aircraft. plants. 

In 1940 the company produced the Cadet two-seat light cabin 
monoplane and since America's entry into the war Model 8-115, 
was, ut. th juest of the U.S. Army authorities, developed 
into a light liaison and observation monoplane of the Grasshopper 
clusa, ]t was | originally given the designation XO-63, later 
altered to XL. Soveral Interstate Models 8-1A Cadets acquired 


Hirtensteiner, 
Lay. 


KELLETT. 
THE KELLETT AIRCRAFT CORPORATION. 


Heap Orrick AND PLanr No, 2; LANSDOWNE AVENUE AND 
Stare Roan, Urren Daey, Pa. 
PLANT No. 1- J8ru STIET AND Graves AVENUE, PHILA 


DELPHIA, PA 
President: W. Wallace Kellett. 
Executive Vice-President : R. G, Kellett. 
Vice-President in Charge of Engineering ; K. H. Prewitt 
Vbesgstunt to the President: Wiliam L, Wilson, 
Factory Manager: W. V. Treleusc 
Secretary and Treasurer) W. R 


Yurnall 


loud. 647 Ibs. (294 kg.), Weight loaded 1,600 Ibs. (727 ky.), Wing 
londing 10.35 lbs./aq. ft. (50 kgr./aq. m^), Power londing 128 Ibs] 
h.p. (5.8 kg [h.p.) 

PERFORMANCE. 


aximum speed 140 mph. (224 km.h.), Cruising 


Hydraulic wheel-brakes. Steerable or swivelling tailwheel, with 
spring amped oleo shock-absorber. 
L 


Power Praxt—Une 450 h.p, Pratt & Whitney H-983-AN-12. Wasi 
Junior radiul air-cooled engine, — HumiltonStundard Hydro- 
matic constantspued sirscrew, NACA cowling. Fuel tunks 


below floor of cabin. Normal fuol capacity. 152 U.S. gallons. 

ACCOMMODATION. —The cabin arrangement in NH-L is two puirs of 
two individual seats. Dual controls to nt seat with third set 
ol controls and instruments provided for left rear seat for instrument 
training. Arrangement for GH-2 15 two front seats, two standard 

Navy litters or stretchers one above the other on left side of 
cabin and third smt on right side. Stretchers are inserted. into 
and removed from cabin through specially enlarged baggage door 
on right side. Main cabin door, nlso on right. aide, 14. quickly 
detachable in flight. Stro replaced hy fourth «oat 
lor conversion to personnel Baggage compartment 
behind cabin 

Dimensioss,—Span 38 ft. (LLG m.), Length 26 ft 
8 ft, din. (2.5 m.), Wing aren 210 sq. ft. (19.5 sq 


hers can be 
transport 


(7.9 m.), Height 
m.). 


THE UNITED STATES OF AMERICA 


speed. 130 m.p.h. (208 km.h.), Landing speed 50 mph. (80 km.h.], 
Initial rate of climb 1,150 ft./min. (351 m./min.), Service ceiling 
19,000 ft. (5,795 m.), Cruising range 500 miles (800 km.) 


Wericats asp LOADINGS.—M 
Weight loaded 4,500 Ibs, (2,040 kg.), Wing loading 21.4 Ibs./aq. ft. 
(104-4 kg. jsq. m.) Power loading 11.3 Iba,/h.p. (3.1. kg. hip.) 

T'iznronwANCE.—Speed at. sea level 165 m.p.h. (265 kmh), Maximum 

1 1. p.h. (282 km.h.) at 6,100 ft. (1.560 m.), Cruising speed 

mph. (248 kmh.) at 15,000. ft, (4,880. m.), Service ceiling 
20,000 ft. (6,100 m.), Cruising range at 0, 100 ft, (1,860 m.) 700 miles 
(1,130 km.) for NH-L or 875 miles (1,410 km.) for GH-2 
The deseription above applies to the service adaptations 
of the DGA-16 which have been supplied to the Uy uvy. 
The U.S. Army also acquired n number of Howard cabin mono- 
planes of various models from private sources for use as utility 
or light personnel transports. These were given designations 
in the UC-70 Series as follow 

UC-70A Model DGA-12 (Jacobs L-6) 

UC-70B Model DGA-15J (Jacobs L-bMB), 

UC-70C Model DGA-8 (Wright K-760 

UC-70D Model DGA-9 (Jacobs L-5). 


ight empty 3,050 Ibs. (I 


The Howard GH-2 Light Personnel Transport (Pratt & Whitney R-985-ANI2 engine). 


to develop a racing monoplane with which he had established 
the International Lundplane Speed Record of 46 m,p.h. 
(56 km.h.) on September 1 . With a modified version 
of this monoplane Mr, Hughes flew non-stop across the United 
States, a distunce of 2,400 miles in 7 hrs, 28 nuns., representing 
an average speed of n.p.h. In July, 1938 he flew round the 
World in 3 days 19 hrs, 8 mins, in a Lockheed 14. twin-engined 
monoplane, 

Tho Company's most. 


recent development was a high-speed. 


secondhand by the U 
ation L-8. 

In 1945 Interstate abandoned the manufacture of complete 
aircraft, all production equipment being sold to the Harlow 
Aircraft Compuny. 


5. Army authorities were given the design- 


THE INTERSTATE S-1B. 
U.S. Army Air Forces designation : XL-6. 
Tyre —Two-sout light cabin monoplane 


Wisos.—High-wiug bracod monoplane. Wing section NACA 2301 
Structure consists of solid spruce spars, girder typo ribs, metal 
leading-edge, steel compression struts and internal bracing, the 
whole covered with fabric, Stvel-tube bracing struts with intor- 
mediate jury struts. Mass-balanced ailerons and. split. flaps. 

YSELAGE.—Wolded stool-tube structure, faired. with a light supe: 
strueturo and covered with fabric. 

Tair Unrr.—Braced monoplano type. Metal framos with 
covering. Fin integral with fuselage. ‘I'rimming-tab in 
elevator, 

LawpING GkAR.—Seml-cantilever typo with ono oloo-spring shock- 


fabrio 
port 


The Kellett Aircraft Corpn;, formerly the Kellett Autogiro 
Corpn., resumed its former name in June 143, because of the 
larger scope of the aviation activities in which it is at present 
engaged. — It is still, however, undertaking the development and 
manufacture of rotary wing aircraft, in which it has been engaged 

^ 19 
In 1043 the Company completed the delivery of a small 
servico development order for the Y O-60 Autogiro to the U 
Army Air Forces, 

The YO-60 18 à development of the Kellett KD-LA Autogiro, 


twin-engined twin-boom experimental monoplane known as the 
which Mr. Howard Hughes had under test in 1944. From 
this nireraft was evolved u military photographie reconnaissance 
monoplano which carried the U.S. Army designation XF-11. 
A contract for the production of this type was cancelled in 1945 

The Hughes Hercules eight-engined all-wood transport flying- 
bout mentioned in previous issues of this Annual was nearing 
completion early in 1945. 


absorbing unit mounted within the fuselage serving both legs. 
Low.pressure wheels and hydraulic brakes. Steerable tail-wheol 

Power Praxr.—One 115 h.p. Franklin O-200-5 four-cylinder horizont 
ally-opposed. gear "rooled engine 

AccoxwobATIoN. —Enclosed cabin seating two in tandem with dual 
controls, Roof and sides of cabin to à pomt sumo way aft of tho 
trailing-odgo of the wings provided with llexiglas panels. Tho 
sido panels in the region of the seats slope outwards to. give down 
ward vision, Rear seat is reversible to enable observer to use 
collapsible table for maps, etc, Equipment includes engine 
driven generator, electric starter, radio, complete blind-tlying 
equipment, ote 

Dimeesstoxs, -Spun dà ft 
m.), Hoight 7 ft. 3 in. (2.0 1n.) Wing 

Weronis axo Loapisus.— Weight empty 1103 Ibs, (300 kg.), Dispos- 
whle load. Ibs, (248 lor), Weight. loaded 1,650 lbs, (748 kj). 

loading 947 Ibs/sq. ft. (40.2 kg/s m.), Power loading 

Ibs.[h.p. (6.8 kg.jh.p.) 

PERFORMANCE —No data available except Stalling speed (without 
flops) 44 m.p.h. (70.4 km.h.), Stalling speed (with flaps) 39 m.p.h. 
(62.4 km.h.), Range 540 miles (864 kin.) 


6 in, (10.9 m), Longth 23 ft. 5] in. (7.16 


va 1738 sq; ft, (1.1 sq. 10.). 


with jump take-off rotor head and n largo transparent "bubblo'" 
canopy over tho tandem cockpits, Lt is fitted with a 300 h.p. 
Jacobs R-915-3 radial air-cooled engine. 

Kellett hus been engaged in helicopter development work for 
several years and during 1944 the XR-S helicopter develo oed 
for the U.S, Army Air Forces was successfully. flown Phe 
Kollet Company is no longer engaged in the ‘production of 
Autogiros. 

During the war the company was also engaged in the pro 
duction of parts for other aircraft. manufacturers, 
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LAISTER-KAUFFMANN. 


LAISTER-KAUFFMANN AIRCRAFT CORPORATION. 

Heap OFFIC 6376, Cuayvton Roap, Sr. Lovis 17, Mo 

President and Chief Engineer; John W. Laister. 

Vice-President : M, Nanson Whitehead 

Secretary and Treasurer: John R. Kauffmann 

Assistant Secretary: William F, Nesbit 

During 1944 production at the main plant of the Laister 
Kauffman Aircraft Corpn., was mainly devoted to the Waco 
CG-4A troop-carrying and cargo glider. When the original 
contract was completed shortly after the middle of the year, the 
company initiated an extensive repair and re-building pro 
same model which had been damaged 


gramme on gliders of this 
in training 

During the year the company's experimental department 
completed two XCG.10A cargo gliders. In addition, Civil 
Aeronnuties Authority approval was obtained on a civil version 
of the Army TG-4A two-sent training glider to be known as the 
LK-10B Yankee-Doodle Two 

In January, 1944, the Laister-Kauffman Aircraft Corpn 
nequired the Bowlus Sailplane Co., Ine., by an exchange of shares 
and thereby acquired manufacturing facilities on the Pacific 
coast. Bowlus types taken over by Laister-Kauffmann 
included the experimental XCG-7 eight-seat military glider and 
the Baby Albatross, a light single-seat glider which will be 
marketed complete or in kit form for home building 


THE LAISTER-KAUFFMANN XCG-10A. 

The XCG-10A is a large military glider capable of accommo. 
dating 30 troops or a freight load of 5 short tons. It is n high 
wing cantilever monoplano with deep forward fuselage tapering 
aft to n tadpole boom which supports the tail-unit, At the 
break in the bottom lines of the fuselage clam-shell doors give 
access to the main hold 30 ft. (9.15 m.) long, 7 ft 14 m.) wide 
and 8 ft. 6 in. (2.59 m.) high, which can accommodate a 10 
howitzer or a 24 ton truck 

Structure is entirely of wood with plywood covering. The 
main landing-gear wheels are fixed but the nose wheel is retract 
able. The wings, which are fitted with Fowler type landing 
flaps, have an overall span of 105 ft. (32 m.). No other details 
are available: 


n/m 


THE LAISTER-KAUFFMANN XCG-7. 
The XCG-7 is of similar general arrangement to the XCG-10A 


but is considerably smaller. The cabin provides accommod 
ation for one pilot and seven passengers or troops. Access to 
the cabin is through doors on each side just aft of the pilot's 


cockpit 
The cantilever wing is of single-spar construction and incor- 
porates ailerons, landing flaps and spoilers. 


The Laister-Kauffmann XCG-10A Military Troop or Cargo-carrying Glider. 


The fuselage, which tapers to a large tubular boom aft of 
the cabin, is a semi-monocoque built up of a series of laminated 
spruce frames with a plywood skin. It is divided into threo 
sections to facilitate transport 


The landing-gear is of the conventional type with two main 
wheels and tail-wheel. The main wheels and the framework 
which attaches them to the fuselage may be jettisoned as a 
complete unit 
DIMENSIONS.—Span 65 ft, (10.82 m.), Length 53 ft. 4 in. (16.26 m.), 

Height (tail down) 13 ft. 9 in. (4.2 m.) 

WiIonT LoADED.—4,675 Ibs. (2,122 kg.) 


THE LAISTER-KAUFFMANN LK-10B. 

U.S. Army Air Forces designation: TG-4A. 

Tvrr.—Two-seat Training glider. 

Wrxos.—Mid-wing cantilever monoplane. NACA 4418-12 wing 
section. Welded steel.tube centre-section integral with fuselage 
structure. Outer wing sections have single wooden box-spar, à 
stressed plywood leading-edge and a normal ribbed structure afi 
of the spar. The whole wing is covered with fabric. Aileronr 
hinged to false spar and are statically-balanced. Spoilers or 
upper surface inboard of the ailerons and are linked to operate 
with the wheol brake. 


LANGLEY. 
ANDOVER KENT AVIATION CORPORATION. 
Heap Orrick AND Works: New BRUNSWICK, 
President : John J. Brooks. 
Vice-President and General Manager; Lee E. Sherrod. 
Vice-President and Sales Manager William L. Smith 


The Lalster-Kauff man LK-10B (TG-4A) Two-seat Training Glider. 


LAGE.—Wolded seamless stool-tube framework covered with 

ric over n light wood fairing structuro, Centre-section spar 

d adjacent structure is heat-treated as a separato unit and 
welded into the fuselage truas. 

Tarr, Uxrr.—Cantilevor monoplane t 
fabric covering, Statically-balanc 
tabs in both elevators and in rudder. 

Lanpino GEAR.—Singlo wheel built into fuselage on centre-line. 

ACCOMMODATION —Tandem cockpits fore and aft of the centre-section 
spar. Dual controls. 

DiwENSIONS.—Span 6 
Height 4 ft. (1.22 r 

Wriauts AND. LOADINGS.— Weight, empty 47 
loaded 876 Ibs, (397 kg.), Wing loading 6 
sq. m.) 


All-wood framework with 
movable surfaces, Trimming 


ength 21 ft. 3 in, (0.48 m.), 
m.) 

Ibs, (216 kg.), Weight. 

Ibs./nq. ft. (26.7 kg./ 


THE LAISTER-KAUFFMANN BABY ALBATROSS. 
The Baby Albatross i zle-seat glider of all wood con 
struction which the Luister-Kauffmann Aircraft Corpn. intends 
to market after the war either complete or in kit form for home 


construction 
DIMENSIONS. — Spun 44 ft. 4 in. (13.52 m.), Length 19 ft. 2 in. (5.84 m.) 


Wrronrs AND LOADINGS.— We mpty 250 Ibs. (113.5 kg.), Weight 
londed 450 Ihs, (204.3 kg), Wing londing 3.5 Ibs. jaq. ft, (17 kg. / aqm.) 
PERFORMANCE — Aircraft. towing speed wp to 65 mph, (104 km.h.), 


Sinking apeod 2.25 ft. [sec (08 1n. [sec.), Gliding angle 20: 1 


A line-up of three Laister-Kauff mann Baby Albatross Single-seat Gliders. 


Chief Engineer : Lawrence Smithline bonded aircraft parts and assefpblies for the aircraft industry 

Secretary and ‘Treasurer ; Irving C. Schaefer. It also holds the manufacturing rights for the Langley twin 

The Andover Kent Aviation Corpn. specialises in the manu- engined cabin monoplane, originally developed by the Là y 
facture of moulded plastic plywood aircraft, and with the most Aircraft Corpn. This aircraft has been illustrated and desert 


modern equipment it undertakes the mass-production of plastio in previous issues of this Annual 


NN 
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LANDGRAF. 

TNE LANDGRAF HELICOPTER COMPANY. 

Hyap Orrick AND. Works : 804, SOUTH WESTERN. AVENUE, 
ANGELES. 44, CALIFORNIA 
President and Treasurer; Fred Landgraf 
Vice-President and Treasur James S. Ricklefs, 
The Landgraf Helicopter Company was incorporated on Sept 

1943. The Model H-2 helicopter had been under 

levelopment. for years previous to that date under the 
inventor-designer Mr. Fred Landgraf. "This 
experimental model was first flown on November 2, 1944. In 


Lc 


some 
guidance of its 
1945 the Landgeaf Company received an experimental contract 
rom the U.S. Army for development. of the H-2 
The Landgraf Model H-2 helicopter has a number of revol 
n features, among which are a cyclically-controlled 
m on the tips of the rotor blades; automatic col 


tionary desi 


tileron sys 


lective pitch control; a centre of gravity ahead of the rotor 
a tricycle retractable landing-gear designed to withstand 
and rotors which are overlapping 


axes 
a vertical power-off landing 
and sychronised 


THE LANDGRAF MODEL H-2 HELICOPTER, 


"Tyri tor experimental helicopter 


Single-seat twi 
rotors rigidly attached to 
ms springing from the sides 
ction faired to oval section 
por with plywood covered 


Two three-b 
which. nre 


Rorons 
hubs 
of the fuselage 
it the root 


1 overlnppir 


carried on slopit 
NACA 0013 nerofoil 


Solid birch leading-edge 


trailing-et Metal hub. Ai | hlade tipa give attitude 
control, Pitch of all blades is the same and is automntically 
ontralled through à vontrilugaly operates spring-leaded: devi 
Rotor speed 485 r.p. 

FUSELAGE AND Boows—All of plywood monocoque construction 


LEMARS. 

THE LEMARS MANUFACTURING COMPANY. 

Heap Orrick AND Works: LeMans, Omio 

The LeMars Manufacturing Company has purchased the 
manufacturing rights of the pre-war General Skyfarer G1-80 


LOCKHEED. 
THE LOCKHEED AIRCRAFT CORPORATION. 


Heap OFFICE AND WORKS BURBANK, CALIFORNIA 
Incorporated : 1932 
President: Robert E. Gross. 


Vice Gross, 
Vice 


Vice-President in charge 


Manager: Courtland $. 
President in charge of Administration : Cyril Chappellet 
of Sales: Carl B. Squier. 

Engineering on Special Navy 


President and General 


Vice-President in charge of 
Projects: Mac Short 
Vice-President and Chief Engineer: Hall L. Hibbard 
Vice-President in charge of Materiel: H. E, Ryker. 
Vice-President in charge of Finance and Treasurer 
A. Barker, Jr 
Secretary : L. W. Wulfekuhler. 


Controller Dudley E. Browne 


The original Lockheed Aircraft Co. dates from 1916 when the 


Charles 


(See under “General” in the 1941 edition of this Annual). It 
will build this aeroplane after the war under the nume LeMars 
Skycoupe 


The LeMars company acquired the rights from the Grand 


brothers Allen and Malcolm 
with what was the forerunne 
The factory was moved to Burbank, Cal 
1926, and the name changed to Lockheed. 


Loughead, the founders, began 
of the true streamline aeroplane 
the present site, in 


On November 30, 1943, the Vega Aircraft Corporation, whi 
had been formed in 1937 as an affiliate, and in 1941 becar 
wholly-owned subsidiary of the Lockheed Aircraft Corpn., 
was absorbed and the name Vega has now been abandoned 

In 1945 Lockheed was employing approximately 100,000 men 
and women working in more than 100 geographical locations in 
It operated 18 manufacturing 
plants in Southern California ; service bases und modification 
centres in California, Texas, Northern Ireland and England 
and liaison offices in Washington, New York City, Rio de Janeiro, 
Cleveland, Detroit and Chicago. 


The main Lockheed Factory B has produced the P-38 Lightning 


18 nations on five Continents 


The Lockheed P-80A Shooting Star Single-seat Fighter (General Electric 1-40 turbo-jet unit). 


The Landgraf Model H-2 Twin-rotor Helicopter 


Vertical stabilising fin built integrally with the fuselage 
Laspiwo Gean.—Retractable tric type. Air-oil shock-absorber 
20 in, travel on main units ke n vertical power-off landing 
Power PrANT.—One 85 h.p. Popjoy Type R seven-eylinder radial 
blower-cooled engine on n stecl tube mounting aft of the pilot's 
cockpit. Fuel capacity 6} U.S. gallons 
AccomMODATION.—Enclosed pilot's cockpit in nose of fuselage Sim 
plified controls require only a stick and throttle 
DimENstons.—Two 16 ft, ( diameter rotors spaced on 1l 


(3.35 m.) centres, giving an overall width of 27 ft. (8.23 m 
of fuselage 16 ft. (4.57 m.), Diso area (effective) 360 sq. ft 
m.), Blade area 32.4 sq. ft. (3 sq. m.) 

Wrronrs AND. Loapixos.—Weight emp 36 Ibs, (290 kg 
loaded 850 lbs. (386 kg.), Dise loading 2.36 Ibs.sq. ft. (11.5 


(127.8 kg. 


sq. m.). Blade londing 26 
londing 10 Ibs./h.p. ( 

PERFORMANCE.— Maximum 
data confidentinl 


Ibs./sq. ft 
[h.p.) 


lover 100 m 


h. (160 km.h.) 


Rapids Industries, Inc. which, in turn, had bought the manu 
facturing licence of this aeroplane from the General Aircraft 
Corpn. in 1943 


and also handles the final assembly of the C-t9 Constellation 
Production of the P-38 was due to bo terminated in October, 1945. 

In 1944 preparations were made to go into large-scale produc 
tion of the P-80A Shooting Star, the first jet-propelled combnt 
aircraft to be ordered by the U.S,A.A.F Four Lockheed plants 
were to be turned over to P-80A production, and manufacture 
was also to be undertaken in the Kansas City plant of North 
American Aviation, Inc. With the termination of the European 
War considerable cut-backs in military contracts were ordered 
and the North American P-80A programme was cancelled 

Factory A (the former Vega plant) undertakes the fabrication 
and sub-assembly of the Constellation and has also built th: 
PV.1 Ventura and PV-2 Harpoon for the U.S. Navy Lockheed 
production of the B-17 Fortress was also handled at this plant 

The Constellation, which has been in production as an Army 
transport, forms part of the company’s post-war constructional 
programme. Thero is also undor dovelopment a large 120,000 Ib. 
airliner know as the Constitution and a medium-sized twin 
engined feeder line type known as the Saturn 


THE LOCKHEED SHOOTING STAR. 
U.S, Army Air Forces designation : P-80A. 


The Shooting Star was the first jet-propelled combat aircraft 
to be accopted by tho U.S. Army Air Force The XP-80 was 
designed round a British de Havilland H-1 jet-umit which wa 


supplied to the American authorities in July, 1943, and turned 
Wright Field to the Lockheed company to po h 
prototype, In 143 days Lockheed had designed, built and flown 
the XP-80. Later, a General Electric power-unit was adopted 
for tho Y P-80 and the production P-80A 


over by 


Tyrr.—Single-seat. jet-propelled. Fighter 

Wises, —Low.wing cantilever monoplane, — Laminar-flow wing section 
with knife-sharp leading-edge, Centre-line of wing 2 in. behind 
tho midpoint of tho fusol r nnd no dihedral 
One-piece wing of aluminium Normal aileron 
vith hydrnulie ‘È contr plit fy 
inbound of nilerons with separa onneeting the 
wing flops, Fselige Hap may bo operated with or independ 
E tho wing tlaps 

FUSELAGE. —All. metal semi mionocoque structure in three sections 
nose, centre and att © section contains either armament or 
photographie equipment, and oxygen, radio equipment and adji 
able landing-light. Centre.section houses cockpit, fuel tanks and 


fuel and radi 
tail pipe and tail unit 


All-metal 


puce below cockpit for hydraulic 
ction incorporntes the je 
monoplane 


power-plant 


ed control 


typt 
urfacea 

ractable tricyole typo. Main wheel 
wings. Nose wheel raised into fuselage 


i GEAR raised ir 
vardly into unders 
Hydraulic retraction 

Power PLanv.—Ono General Ele 


in centre-section of fuselage 


trie 1-40 centrifugal-flow jot unit 
th wir intakes on either side of the 
ng-edges, Aft section of fuselage 
jet nozzle, removed by detaching threo fittings and 
ervicing and maintenance of jet unit, Complete 
Self-seeteg fuel tanks in 
Streamline drop tanks may be carried at the 


fuselage forward of the wing 
including th 
tail pipe clamp for 
unit may be changed in 20 minutes 
und wings 


ACCOMMODATION.——Pressurised cockpit over leading-edge of wings 
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The Lockheed P-80A Shooting Star, 


Sliding moulded cockpit canopy. Armoured windscreen, Steel 
armour plate on upper forward side of front bulkhead and behind 
pilot's seat and head, with duralumin armour plate aft of front 
bulkhead. Cockpit pressure is automatically reduced when th 
combat gun switch is turned to prevent physical injury to pilot 
should the canopy be pierced 


at 


from explosive decom: 
Provision for v 


ARMAMENT,—8SiX 


of G-suit 
O-cal. machine-guns (300 rounds per gun) in lower 
portion of nose. Electric gyro-lead computing gun sight with 
reflex optical system. Guns and magazines may be removed and 
replaced in 15 min. without use of platforms or ladders 


Complete 


gun nose can be replaced by nose containing camers equipment for 
photographie-reconnaissanee duties. Gun camera in slight bulge 
in starboard air-intake duct. Bombs nay be carried on wast 
shack 

Fisist,—Glass-smooth external finish, To attain this surface, rivets 
are eut and surfuce-ground, A zine-chromate primer is applied 


I butt-joints are cement-filled and flexible joints covered with 
organdy mesh tape. An undercoat is then applied and final paint 
cont is baked on in special ovens big enough to hold entire aircraft 
Light sanding and buffing follow. Finally, a specially-developed 


wax is sprayed on and polished 


Dinexsions.—Span 38 ft. 10} in. (11.8 m.), Length 34 ft, 6 in. (10.5 
m.), Height 11 ft. 4 in. (3.45 m.), Wing area 237 sq. ft. (22 sq. m.) 
Total area of control surfaces 31.0 sq. ft. (2.93 sq. m.) 


Wxronrs.—Weight empty 8,000 Ibs, (3,630 kg.), Maximum take-off 
weight (maximum fuel) 14,000 Ibs, (6.360 kg.). 
PEnronxANCE.— Maximum speed over 550 m.p.h. (880 km.h.), Ceiling 

over 45,000 ft. (13,720 m.). 

THE LOCKHEED XP-58. 

The XP-58 was an experimental two-sent fighter monoplane 
similar in general arrangement to the P-38 but fitted with a 
flexible rear-firing armament of four 50-cal. guns in addition 
to the fixed nose armament of two 20 m/m. cannon and four 

)-cal. guns 

The power-plant of the XP-68 consisted of two Wright R-2160 
Tornado 42-cylinder seven-bank liquid-cooled engines driving 
handed airscrews. 


THE LOCKHEED XP-49. 


The XP-49 was an experimental prototype which resembled 
the P-38 except for the engine installation. This consisted of 
two Continental I-1430 inverted twelve-cylinder Vee liquid- 


cooled engines driving handed airserews. Armament was similar 


to that of the P-3s. 


THE LOCKHEED LIGHTNING. 
U.S. Army Air Forces designation: P-38 and F-5. 

The Lightning was the first military type developed by the 
Lockheed Aircraft Corpn. It was designed to meet an Air Corps 
specification issued in 1936 for a twin-engined interceptor fighter 
a specification which called for, among many other stringent rc 
quirements, a minimum speed of 360 m.p.h. (576 km.h.) at 20,000 


ft. (6,100 m.). The design was accepted by the Air Corps on 
June 23, 1937, and the XP-38 prototype was delivered in January 
1039. It made its first flight on January 27, 1939, but crashed 


ut the end of a record transcontinental flight from California 
to New York on February 1]. The XP-38 was fitted with two 
1,040 h.p. Allison V-1710-33 (C15) engines with exhaust-driven 
G.E. turbo-superchargers and driving Curtiss electric inwardly 
rotating uüirserews, The armament consisted of one 23 
Madsen cannon and four 50 cal. machine-guns 

YP-38. A Limited Procurement order for 13 YP-38's followed 
Complete structural re-design lightened this model by 1,300 Ibs 


m'm 


It was fitted with two 1,150 h.p. Allison V-1710 20) (F2K 
2L) engines driving outwardly-rotating airscrews. (Note 
V-1710-27 (F2R) righthand rotation, V-1710-29 (F2L) lefthand 


The turbo and coolant install 

The armament compartment was re 
7 m m, cannon, two 50 cal, and two 30 
The Y P-38 first flew on September 18, 1940. 
ry to the Air Corps was made in Murch, 1941 


rotation, both from rear end). 


ations were improved 


designed to house one 


eal, machine-guns 
ind first deliv 


P-38. Deliveries were begun in July, 1941. The JU cal 
guns were replaced by two 20 eal, guns and pilot armour was 
dded, Thirty were built 


P-38D. In this model self-sealing tanks were introduced 
A change in angle of ineidence of the tailplane and redistributior 
of elevator. balance weights unproved elevator. control. faci 
ituted dive reeoveries and eliminated tuil-bafferin Deliverie 
began in August, 1041 

P-38E. Principal change im this model n armament 
The 37 m m, cannon was replaced by one of 20 m m., the standard 


vannon on all subsequent model rmament compartment 


and nose landing. gear section were also completely re-designed 
to aecommodate double the quantity of ammunition previously 
earned, Deliveries began m November, 1941 

P-38F. Powerplant changed to 1325 hp. Allison 
V-1710-49 58 (PSR BSL) engines TI is Che irat 
nadel to be equipped. with brackets foe. 130 gal ausiliat 
fuel tanks or 1,000 Ib. bombs, one ander eneh inner wing seetior 
Phe P2381 was alse the trst model to be converted for tra 
by the removal of all radio equipment and the substitntion af 
econd seat behind the pilot for à trainee to got air experienec 
in the P-38 before taking off alone Dunl control was not fitted 
Deliveries began in March, 1042 

P-38G. A further power-plant change teo 4 hp 
Allison V-1710-51/55 (FIOR F10L) engi each giviug an 
wlditional 100 h.p. for cruising. The first version to wee the 
so-called “manoeuvring” flaps, a feature of all subsequent 
models. The Fowler-type flaps are given n special combat 
etting which permits a small extension nnd droop to provide 
greatly increased lift for very little drag. The result is a very 
high degree of manoeuvrability over n wide speed range. The 
capacity of the auxilinry fuel tanks was doubled and, fitted with 


two 300 gal. auxiliary fuel tanks, the P-38G was the first American 
tighter to be ferried across the Atlantic by way of Labrador, 
Greenland and Iceland, ‘Che first trans-occan flight was made 
early in 1043 by more than 100 Lightnings, escorted by Boeing 


Fortresses for navigational purposes. Deliveries began in 
August, 1942. 
P-38H. This model was essentially the same as the P-38G 


except for tho installation of two Allison V-1710-89,91 (F17R 
FI7L) engines, each developing 1,425 h.p. for take-off and 
when needed, 1,000 “war emergency" hp. Automatic control 
radiator shutters was introduced and the electrical 


of coolant 


system was modified. The P-3SH, operating in the Pacif 
theatre, was the first model to earry two 1,000 lb, bor 
Deliveries began in the Summer of 1943 

P-38J. Fitted with the same engines as the P-38H but with 
increased take-off and altitude ratings, and driving new air 
crews to give improved speed and climb at altitude, The 
former leading-edge type intercoolers replaced by core-type 
ntercoolers and re-located with the oil radiators in scoo 
beneath each engine The engine cc nt radutors on th 
tail booms given greater capacity Additional fuel tanks 
installed in the leading-edges of the outer wing sections, An 
optically-flat bullet-proof windsereen replaced the former 
curved ‘sereen. Late models im the J series were fitted with 


electrically-operated dive-tlaps and an nileron boost system. 
is bombing formation leaders a number of P-38J 
fighters were converted into two rs to carry a bombardier 
ind Norden bomb-sight. The first carried out by 
it Langford Lodge had a typical 


To serve 


conversion 


Lockheed engineers England 


Boston-type transparent nose and carried instruments for both 
navigation and bombing. These aircraft, without armament or 
bombs, led formations of Lightning fighter-bombers, each 


carrying 3,200 Ibs. of bombs, on high-altitude precision bombing 
missions and were responsible for navigation to the target and 
for supervising the dropping of all the formation 
This first version was later superseded by the "Pathfinder 

P-38, which had n new elongated cylindrical nacelle with blunt 
hemispherical nose. This model was developed nt the Lockheed 
Modification Center Dallas, Texas. The "Pathfinder" 
fitted with more advanced instruments than its prede 
including radar equipment for bombing through cloud 


nbs of 


at was 
880r, 


Gee 


P-38K. This was an expe 1 th 

power-plaunt but the P-381 f 
del was never put into 
8L. A development ol Fitted h t 

Allison V-1710-111/113 (FJOR/F30I G 169, wh h 
rated output of 1,475 h.p. and a consider higher war eme 
gency horsepower than evious model í 
Electric turbo regnlat ed the hydranlie r i 
in the P-38J Some | ere also fitter ith bar 
r s introduced in the E whieh ser 

Two photographs on this [ how the et project 
installation used on the P-39L Lightn n th ing stag 
of the war. The upper illustration shows the firat insta 
of the American Finch roeket-projectile in two ba 
on free flight Jaunchers which relensed their projectiles after or 
inch of forward motio Vhe fitting en of th " 
under each wing necessitated changes in the Light 1 
structure and this arrangement. was abandoned in favon 
inverted. pyramid. ir hown in the lower illistrat 
This mounting waa installed as standard equipment during th 
last few months of Lightning produ and it was alio maned 
to squadrons for installation in the 

F-4. The first unarmed phot hit onnaiasunce version 
of the Lightning. It was a conversion of the P-38E (F4) and 
P.38F (F-4A) and was fitted with four cameras.  Deliverte 
began in March, 1142. 

F. A development of the F-4.— From thre e cam 
in any one of four different installations ma dm the 
nacelle noge Cameras are remotely controlled by an electrical 
impulse unit and may be operated either separately or 
ectively, A shutterless continuons-strip camera 14 f 
low altitude photography. The Sperry A-4 automati 
is standard equipment. The photographie Lightning 


several hundred pounds lighter than its fighter co 


was some 


10 m.p.h. faster 


interpart 


Tyre I'win-engined single-seat Fighter or er-F D 

WiNos.—Mid-wing cantilever monoplane taper ir 
and thickness and are set at 5°40" dihedral throughout spar 
five sections, comprising centre-section, two outer sections a 
two tips, All-metal construction, mainly 248T Alelad. Struct 
of centre-section consista of a main box spar and front and r 
henr members, the whole tied together with corn wd f 
heet to form n box section m which apace in prov r the fue 
vells. Outer sections built up of single-web spar, r 
member et ribs and upper and lower stressed A 

w of shear members and inbonrd of the ailerons are the tra 

edge vib which support the rear upper skin and the Lock 
Fowler flap: The leadi ige i separate and i built up 
upper and lower halves joined at the leading-« th piano-tyq 
hinges. Allanetal hydraulically-operated Fov e trailin 
edge flaps. Separate electrically-operated dive flaps ontt 
engine nacelles and hinged to under surface nga b. 
main spar. Allanetal statically and dynamically-bala 
wlerons on ype hinges. Hydraulically-operated siler 
booster" system so that the pilot retains feel but supplies or 
17 per cent of the force required to operate aileror 

NACELLE.—AlL- metal structure built of bulkheads and I 
fush-riveted smooth metal skin 

Tan. Hoc Booms extend from the fireproof bulkhead: 
umt attachments, and are in two portions, front. port n 
dating the turbo-superchargers and main landing A 
the rear portions the sant radiator Semi-n tr 
ures built np of bulkheads and. rolled sheet rii fo 
internally with extruded bulb gles. Mainly of Al 
hut stainless steel used in region of superchargers in front sect 

Per Usrr.—Monoplane. type with fins and rudders at ext 
of tail booma and single-piece tailplane wud elevator between b 
Tailplane built of two spars and smooth flush-riveted skin reinforce 
internally with extruded bulb angles. Elevator similar 
struction, statically balanced by three weights, one in each be 
und one on the centre-lne, Elevator attached to tai 
piano-type hinges. Centrally-placed controllable trim-tab, Fir 
including tail-cones of booms, made up of multiple shear wel 
ribs and smooth skin covering. Rudder. milar 1 
aro statically and nerodynamically-balanced and provided 
trim-tabs, Entire tailunit quickly detachable 


The Lockheed P-38L Lightning with the original 14-rocket installation referred to on this page. 


The Lockheed P-38L Lightning with the final standard rocket-cluster Installation In use when the war ended 
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x Retractat tnevele type All w 3 have single 
ts and retract backwards, the main wheels into the forward 
the tal booms and the m wheel into the central 
» atically opening and 

Brakes on main wheels. 
w n V e-cylinder Vee 
riving oppositely-rotating Curtiss Electric 


full-feathoring TOW. Au vw diameter 
Y. o6 an 15 m) General Electric turbo-superehargers in 
port rear shear member ntre-wection 


»ooms below trailling-edge of wings 
then ducted forward 


e to engine induction 


turbo comp: 
beneath eng 

»olant. rad 
rollable exit 


* on sides of after sections of 
Separate fuel system for 
If-s or cel 

ection and one in ont 
nected so that fuel fr 
is available for either engine 


L under contre-section midwa: 


Drop tanks are of stream 
teel pressings welded together 
ties, either 150 or 300 U.S. gallons, — Electr 


st pumps assist engine-driven pumps. Oil 
nacelle with two oil coolers, one on ench side 
t beneath nose of engine, and with thermo 
regulator and exit flay 
\ ntral nacelle lending 
windshield optically-flat bullet 
e lowered and top centre pane 


e for entrance and exit. Quick re 


r en exit. Pilot armour on front bulkhead 1 
Otton t and behind seat and head, Armour plat 1 
le iperchargers to protect pilot against J z 
entation of turbo blades. Ox equipment. Cockpit heating 
anopy de-frosting } t 
y ' TM winon. and. four 50 cal. machine-guns in 
| entra] nacelle. All guns f ight 
«d Rach er contre arr 
er boml 100 to 1,600 Ibs. (45.4 to 726 irop 
M moke-sereen laying. Gun camera 
In photograpluc-r ance 
mp r iod to 
T (15.80 m.), Length 37 ft. 10 in. (11.53 m 
H 3.9 m.), Wing area 327.5 sq. ft. (30.4 sq. m 
Werc fixed equipment) 12,700 Ibs, {5,700 


414 m.p. h. (062 Km.h.) at 25,000 
35,000 ft, (10,080 m.), Normal 


36 km 


THE LOCKHEED (VEGA 37) VENTURA. 
U.S. Navy designations : PV-1 and PV-3. 
U.S. Army Air Forces designations : B-34 and B-37. 
British name : Ventura. 

The Ventura, a military development of the Lockheed Lodestar 
transport, was originally designed and built to the order of the 
British Government 

Ventura I. Two 1,850 h.p. Pratt & Whitney R-2800.81A4G 
engines. First British contracts placed with the Voga Aircraft 
Corpn. in 1940. Armament consisted of two fixed 50 cal. and 
two .303 in. machine-guns in the nose, two or four .303 in. guns 
n a Boulton Paul dorsal turret, and two .303 in. guns in a rear 
firing ventral position, First went into service with the R.A.F 
as a medium bomber in 1942 

B-34 (Ventura II and ITA). Two 2,000 h.p. Pratt & Whitney 
R-2800-3) engine Also built by Vega but under American 
Various detail changes, mainly in armament and 
equipment. B-34 used for coastal patrol, advanced training 
ind as a target tug 

B-37 (Ventura G.R. III). Two 2,000 h.p. Wright R-2600-13 
engines, Built by the Lockheed Aircraft Corpn. Originally 
)-50 but re-designated B-37 


PV-1 (Ventura IV and G.R.V). U.S. Navy Patrol Bomber 


ersion of the B-34. — Closed-in nose with two fixed forward-firing 
0 cal. machine-guns. Remainder of armament same as B-34 
Bomb-bay adapted to accommodate bomb: th-charges or onc 
torpedo, Increased fuel capacity. The ription below 
ppl the PV-1 which was still in pi vin 1944. The 
I à lar to the PV-1 bnt had ish equipment and 


D STATES OF AMERICA 


The Lockheed P-38J Lightning Single-seat Fighter (two Allison V-1710-89/91 engines 


A Lockheed P-38L Lightning with bombardier nose in place of the fighter armament. (Photograph by Peter Bowers 


The Lockheed F-5B Photographic-Reconnaissance Monoplane (two Allison V-1710-89,91 engines). 


ms ATAPI OS: 


The Lockheed PV-1 Ventura Naval Patrol Monoplane (two Pratt & Whitney R-2800-31 engines 
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Praxt.—Four 2,200 hp. Wright R 
adinl air-cooled engines each dri sH 
stic quick-feathering wirscrow 15 ft. (4 


fireproof bulkhead: qi fia 
Vutor letection and locu i 
sted by fight eng I 
pilot facing outboard. — Kadio-opcra 
Mt of pil pu and " 
bu bu 
Iny and night arrang i s 
| m, [ib " " 
Mdditionnl en " sth floc i 
t \ le aft and " 
wd, All ca v | 
| i 80,000 ft. (9.150 " l 
| sned he fuselage up t 000 i 


Accommopation.—Crew of four, comprising pilot, navigntor/bomb 
nimer, radio operator/gunner and turrot gunner 

ARMAMENT Two fixed 9 cal. machine-gu in no two 50 cal 
guns in Martin clectrically-operated dorsal turret and two 30 eal 
tunnel-guns, Internal bomb-hay may accommodato up to 2,500 
Ibs, of bombs, six 325 lb. depth-charges or one standard 22 in 


hort aireraft torpedo. Two 500 Ib, bombs or two depth-chnrgos 


may replace external wing 


tank: 


Dinessions.—Span 65 ft. 6 in, (19.90 m.), Length 51 ft, 7j in. (10.74 
m.), Height 14 ft. 13 in. (4.31 m Wing aron (with flaps retracted) 
sq. ft. (51.2 sq. m.), Wing area (with flaps fully lowered) 010 
sq, ft. (57.5 aq, m 
WrrgGmrs.— Weight empty 19,373 lbs. (8 Normal loaded 
weight 26,500 Iba. (12,030 kg.), Maximum permissable overlonded 
weight 31,000 Ibs. (14,070 ky 
PERFORMANCE.—Maximum speed over 300 im.p.h. (480 km.h.), Service 
coiling over 25,000 ft. (7,025 m.), Normal range over 1,000 miles 


(1,000. km.) 


THE LOCKHEED HARPOON. 
U.S. Navy designation : PV-2. 

The Harpoon is a development of the Ventura PV-l. It has 
wings of greater span (75 ft 22,8 m.), constant taper and 
with rounded wing-tips, a new rectangular tailplane with now 
fins and rudders at the outer extremities, a bigger bomb-bay 
and a heavier armament, The power-plant consists of two 
Pratt & Whitney R-2800-31 engines, the same as fitted to the 
PV-1 Ventura 

The armament consists of five fixed 50 cal, machine-guns in 
the nose, two 50 cal. guns in the dorsal Martin turret, and two 
50 cal. guns in a power-operated mounting in the break in the 
underside of the fuselage. The larger bomb-bay completely 
encloses the torpedo, which in the PV-1 partly protruded between 
the bomb-bay doors. 


LOCKHEED MODEL 49 CONSTELLATION 
U.S, Army Air Forces designation: C-69. 
The Constellation is a four-engined transport monoplano 
which was originally designed to the requirements of Trans: 
Continental and Western Air, Inc. During its development 


isultation with TWA, Pan American Airways also 
nber of Constellations, but on the entry of the The Lockheed C-69 Constellation Military Transport (four Wright R-3350-31 engines). 


and after con 
ordered a nu 


United States into the war both companies waived their rights 
in favour of the Army Air Forces, and production was devoted provision is made for a crew of five, plus n relief crew of four, against sound, vibration and temperature, Infra-red windsh 
solely to the C-69 military transport version. and 60 seats or 22 sleeping berths. de-icers. 

Since the end of the war military contracts have been cut The provisional description below refers to the commercia — DrweNstoNs.—Span 123 ft. (37,5 10.), Length 05 ft. lj, wi. (20 
down and production converted for civil purposes. First Constellation, which is now in production Height over fuselage from ground. 18 ft. 8j, in. (5.7 1m), Height 
deliveries of commercial Constellations were due to be made in Tvrt.— Four-engined Airli overall from ground 23 ft. 8 in, (7,2 m.) 

November, 1945. Wixus—Low-wing cantilever mongplane. .Allametal atructure with ‘YSIGMT#— Weight ompty (depending on, interior nres 

As a commercial aeroplane the Constellation will carry from flusli-riveted. sinooth stressed skin. Lockheed-Fowler flopa with MEE rex und. All petas deve eae BEL ji 
30 to 64 passengers in several different cabin arrangements, y, Mikeo UNDAE and landing positions, Hot air de-icing 55,500 Ibs. (24,200 25,200 "kg "tardior takssa BR ith 
in addition to a crew of six, and baggage, mail and express. RELA AIEA Borat Minn Re! OOTA ROLE Td Dee 80,250 Ibs. (39,160 kg.), Maximum landing gross weight 75,00 
In the military personnel transport version now in production Recta. tir onan ous Aangel Src Wilh CERRO onah $6 Rive Ibs. (34,050 kg.) 

ction and maximum width of level floor perronmance.—Maximum speed (fully loaded) 340 m.p.h. (3 
particularly in nose and tail sections "s F m.g Hk 
Tau Uxrr.—Cantilever monoplane type with triple fins and rudders. Peake pr speed (Pen ROA) ONAE PEA pin: (OON mat adv Ea 
All-metal structure, Hydraulic power-boost controls reducing ápeed Bm ( 28 miu) Service; ceiling over 23,000 ft x 
pilot effort and assuring positive control without fatigue. Manual a th anga Wren oe DJOBU dese, pay. loud} overs 
override for auxiliary use miles (3,200 km.), Take-off run (ut sea level—tully aded) 1,00 
Lanpina-Grari—Retractable tricycle type with dual main wheels It. (488 1.) Take-off rin to clear. 30 ft. abutacle (fully luud 
and steerable nose wheel. Dual hydraulic brake systeme on eee abord rig eai ou: Fall atop athos alora OU 


main wheels with auxiliary manual override, 


The Lockheed Model 49 Constellation. The Lockheed Constellation Four-engined Commercial Airliner. 
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The Lockheed Lodestar Twin-engined Fourteen-passenger Airliner, 


THE LOCKHEED MODEL 75 SATURN. 
llus is a design for a feeder-hine monoplane which will be built 
When military production permits. It isa twin-engined all-metal 
high-wing monoplane with accommodation for a crew of two, 
fourteen passengers, baggage and cargo. It will be fitted with 
two 325 h.p. Continental-built. Wright Whirlwind engines und 
will have a retractable bicycle landing-gear One of the features 
of the Saturn will be interchangeability of its parts, including 
the dual wheels of the main landing-geur, the horizontal and 
vertical tuil surfaces and the power-units. The passenger 
ats will be quickly removable and a movable bulkheed will 
permit quick cargo conversion where 
DINENSIONS.—Not available 
Wetuur Loaprp. — 13,500 Ibs 
PERFORMANCE (Estimnted ) 
Cruising speed 200 m.p.b 
HT kmh), 1 
Service 
2,900 ku 


THE LOCKHEED MODEL 18 LODESTAR. 
U.S. Army Air Forces designations : C-56, C-57, C-59, C-60 and C-66. 
U.S. Navy designation : R50. 
British name: Lodestar. 

The Lodestar commercial transport, which is stil flying 
for more than a dozen airlines on four continents, normally has 
accommodation for u crew of three and fourteen passengers 
It has also been widely adapted for service transport use by tho 
U.S. Army Air Forces and the U.S. Navy The following ure 
the various service versions of the Lodestar, of which the C-6U 
is the most used model 

C-56 (R50-1). Both Army and Navy models equivalent to 
the civil Model 18-40 and fitted with two Wright GR-1820-GIO2A 
Cyclone engines, with the exception of the C-56) which hus 
two Pratt & Whitney R-1830-81C3G.— Twin-Wasp engines 
home are fitted with furnishings of the executive type and 
others for general personnel transportation, 

C-57. Similur to the € 
the power-plant. Two 

sp engines 

C-59 (R50-2 and Lodestar IA). A military adaptation of the 
civil Model 18-07 with two Pratt & Whitney R-1690 Hornet 
engine crew of 4 and 14 passengers. 


R50-3. 4 


conditions require it 


(0. 130 Kye) 
Masinnun speed 240 mph. (184. kinh.) 
(320 km h Landing 
tial rate of chink 1230 ft 
26,000 ft. (7.930 m), Maximum range 


peed 73 m. p.h 
(375. m. mim.) 
1,000. mile 


6 except for cubin installations and 
Pratt & Whitney R-1830-51. Twin 


naval executive transport. with accommodation 


lor a crew of 4 and four passengers, Similar to the civil Model 
15-10 with two Wright R-1820-84 Cyclone engine 

C-60 (R50-4, R50-5, R50-6 and Lodestar I. Developed 
from the civil Model 18-56 and fitted with two Wright R-1820-87 
Cyclone. engines, The C-60 (R50-5) has accommodation for 
12 passenger the R50-4 15 an executive version with seats for 


7 passer 


d the C-60A (1250-6 and Lodestar I) is provided 
18 fully-wrmed troops, The C-60 
been used to tram glider-tug pilots, 


with benches for has ulso 


The Lockheed Hudson III. 


C-66. An adaptation of the civil Model 
of 2 and eleven passengers. 
Cyclone engines 


18-10 to carry n crew 
Fitted with two Wright R-1820 


TyrE.— Twin-engined Transport 

Wiwos.- Mid-wing cantilever monoplane of single-spar construction 
Wing in three sections, Fuel tanks integral with centre-scction 
Fowler flaps, Ailerons are inter-connected to droop with flaps. 


FUSELAGE.—Elliptical cross-section monocoque of all-metal 
construction. 
Tait Unrr—Cantilever monoplane type with twin fins and rudders 


LaNDINU Gear,—Hydraulically-operated retractable type. May be 
lowered in six seconds nt 250 m.p.h. Low-pressure tyres and 
hydraulic disc brakes. Pneumatic hydraulic shock-absorbers 


Power Pas. (C-00A).—' wo. Wright 1820-87 nine-eylider radial 
air-cooled engines each rated at 1.000 h.p at 14,200 ft. (4:330 m.) 
and with 0 hap- available for take-off, Hiunilton-Standard 
constant-speed hydromatic airserews, Fuel tanks have total 


maximum capacity of O44 U.S. gallons (336 Imp. gallons 
litres). Maximum oil capacity 
106.5 litres) 
ACCOMMUDATION (C 


438 
44 L.S. gallons (36.6 Imp. gallons 


GUA) —Crew of three, pilot, co-pilot and radio 

Benches im cabin for eighteen troops or othor personnel 

Dimensions of cabin; 28 ft, (8.54 m.) long > 5 ft. 5} in 
wide x 0 ft. San. (1.9 m.) high 

DimeNstons,—Span 66 ft. 8 in. (19.06 m.), Length 49 ft. 07 in. (15.10 
m.), Height 11 ft. 10} in. (3.6 m.), Wing aren 5518q. ft. (51.2 sq. m.) 

Wirciers: (0-004), —Weight 12,075 lbs. (5,480 kg.) Normal 
louded weight. | ths, (8,400 ky), Maximum overloaded weight 

1500 Tbs. (9,760 ky.) 


operator 
(1-7 m.) 


Venrorsasce (C-00A).— Maximum speed 286 m.p h, (425.6 km.h.) at 
17,000 ft. (5,185 m.). Crone speed 200 m.p.hi. (320 km.h), Climb 
to 10,000 ft, (3,050 m) 6.6 min, Service coiling 30,000. ft, (9,150 
m.) Range with Full complement and maximum fuel 1,060 miles 


(2,060 km 


THE UNITED STATES OF AMERICA 


THE LOCKHEED MODEL 414 HUDSON. 
British name : Hudson. 
U.S. Army Air Forces designations: A-28 and A-29. 
U.S. Navy designation: PBO-1. 

The Hudson was originally built to the order of the 
Government as a military conversion of the Type 14 transport 
It was in production from 1939 to June, 1943, and thousands 
were built and delivered to the British, Australian, New Zealand, 
Canadian, Netherlands, Chinese and American flying services. 


British 


In all, six versions were delivered to the British Government, 
the majority of which were delivered by air across the Atlantic 
Hudson I, Two Wright) GHR-1820-GI102A 
Hamilton-Standard  two-position 
Hudson II. Similar to Mk. [ but 
Standard Hydromatic constant-speed 
Hudson III (A-29 and PBO-1). Two Wright GR-1820-G205A 
engines driving Hamilton-Standard Hydromatic constant-speed 


engines driving 


airscrews, 


fitted with 
airserews 


Hamilton 


airserews. Retractable rear firing under-gun position, A-29 
fitted with Wright R-1820-87 engines. A-20A similar to A-29 
except fitted with benches for troop-carrying. The latter 


was originally given the designation C-63 


Hudson IV. Two Pratt & Whitney R-1830 G engines. 
Originally supplied to Australia but a small batch was delivered 


to the R.A.F. No under-gun position. D/F loop aerial in 
transparent. blister. 
Hudson V. Two Pratt & Whitney R-1830-83C4G engines 


driving Hamilton-Standard two-position airscrews. 
under-gun position as on Mk. ILI. 

Hudson VI (A-28). Two Pratt & Whitney R-1830-67 engines 
driving Hamilton-Standard Hydromatic constant-speed air- 
screws. External D/F loop aerial (no blister) Convertible 
to troop transport or cargo-carrier when turret removed. 

After withdrawal from combatant service with the R.A.F., 
U.S. Army or Navy, the Hudson continued to be used for mis 
cellaneous duties, including transport, air/sea rescue, training, 
target-towing, etc 

The Hudson III was tho first aeroplane to be fitted to carry 
the British-developed Mk. I airborne lifeboat. This lifeboat 
was first used operationally in May, 1943, by an R.A.F. Air/Sea 
Rescue Squadron equipped with Hudsons to rescue the crew 
of an R.A.F. bomber forced down in the North Sea, 50 miles 
from the British coast. 

‘Tyre.—Twin-engined General Purposes monopla 

Wrxos.—Mid-wing cantilever monoplane. Wir 
with single spar and stressed-skin covering. Built-in fuel tanks 
in contre-section. Lockheed-Fowler flaps, between ailerons 
and fuselage, slide back 42 in. in streamline guides, Ailerons are 
interconnected to droop with flaps. Low-drag slots in each wing 
tip in front of ailerons, 

FusELAOE.— Elliptical cross-section monocoque fuselnge of all-metal 
flush-riveted construction 

Tart Uwrr.—Cantilever monoplane type with twin fins and ruddera 

All-metal construction 
Lanpixo Gean.—Retractable typo with wheels retracting backwards 


into engine nacelles, Hydraulic retraction with emergency hand 
operation 


Retractable 


in three sections 


The Lockheed C-60 Lodestar Military Transport (two Wright R-1820-87 engines). 


A Lockheed Hudson III carrying the British Mk. I Airborne lifeboat, 
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Power Praxr.—Two Wright Cyclone (Hudson I, IT and III) or Pratt 
& Whitney Twin-Wasp (Hudson IV and V) radial air-cooled 
engines, Hamilton-Stendard constant-apeod  airserews. NACA 
cowlings. Built-in fuel tanks in centre-section. 

AccoMMODATION,—Normal crew of five. Bomb-nimer's position in 
nose. Pilot and navigator over leading.edg^ of wing. Radio 
operator and rear gunner in cabin over wing. 

AnMAMENT.—Two fixed 0.303 in. Browning machine-guns in top of 


LUSCOMBE. 


LUSCOMBE AIRPLANE CORPORATION. 
Heap Orrick AND WORKS: TRENTON 7, 
President: Leopold H. P. Klotz. 
Vice-President in charge of Engineering ; Frederick J. Knack. 
Sceretary and Treasurer: Clarence L. Riegel. 

The Luscombe Airplane Corpn. pioneered the development of 
die-cut metal construction and worked out methods that made 
this type of production with interchangeable parts a reality. 

It produced its first all-metal neroplane in 1934 and in 1937 
introduced the first of the Silvaire series of light two-seat nll- 
metal cabin monoplanes, Production of the Silvaire consed 
shortly after America's entry into the War owing to priority 
restrictions on the use of metal for non-military aircraft, after 
about 1,200 had been built. 

The company's plant was enlarged and converted for the 
production of metal parts and assemblies for several types of 
American combat aircraft, on which work it has been wholly 
engaged sinco 1942. 

As soon as the military situation permits the Luscombe 
Airplane Corpn. will reintroduce the Silvaire with a number 
of minor improvements. Three alternate engines will ho offered, 
one of which—the 75 h.p. Continental—has direct fuel injection. 


THE LUSCOMBE SILVAIRE. 


~Two-seat all-metal cabin monoplane. 


New Jersey. 


struts 
umin, ribs of rive 
skin. Ailerons covered with beaded 
single duralumin spar 

FosELAGE.—Monocoque structure using curved Alclad  pre-drillod 
sheets riveted to oval duralumin bulkhead stampings. Wing 
struts and landing-gear attached to aluminium forgings riveted 


Alclad sheet 


riveted to a 


to forward section of metal seat bottom on either side. Standard 
size pre-drilled skin sections are easily replaceable. 
Tam. Uxrr—Cantilever monoplano type. Duralumin spars and 


McDONNELL. 


McDONNELL AIRCRAFT CORPORATION. 
Heap OrrrcE AND Works: St. Lovis, Mo. 
Brancn Works: Mrurus, T! 
President : James S. McDonnell 

Executive Vice-President : Gardner W, Carr. 

Chief Engineer: Garrett C. Covington. 

Vice-President and Treasurer : L. mith. 

Manager, Memphis Division ; Fred G. Essig. 

Manager, Plastics Division : Charles F. Marschner. 

The McDonnell Aircraft Corpn. was incorporated on July 6, 
1939, to undertake the manufacture of military aircraft and 
aircraft parts. In 1942 the Company received contracts for the 
construction of a series of Fairchild AT-21 advanced training 
monoplanes for the U.S. Army Air Forces, The AT-21 was 
withdrawn from production in October, 1944. 


MIcFARLAND. 
McFARLAND AIRCRAFT COMPANY, 
Heap OFFICE AND WORKS: GREENVILLE, Ont0. 
SAILPLANE DIVISION : SPRING VALLEY, CALIFORNIA. 
President and Treasurer : Walter D. McFarland. 
Vice-President and Chief Design Engineer, Sailplane Division 
James B. Neiswonger. 
Chief Design Engineer (Greenville) 


C. L. Ofenstein. 


MARTIN. 

THE GLENN L. MARTIN COMPANY. 

Heap Orrice AND Works: MIDDLE River, BALTIMORE, Mp. 
AND OMAHA, NEBRASKA. 

Established : 1909. 

President and Manager : Glenn L. Martin. 

Executive Vice-President and President of Glenn L. Martin 
Nebraska Company: J. T. Hartson. 

Vice-President in Charge of Manufacturing: H. F. Vollmer. 

Vice-President in Charge of Engineering: William K. Ebel. 

Vice-President in Charge of Contract Administration: H. T. 
Rowland. 

Secretary : T. H. Jones, 

Treasurer : M. G. Shook. 


The Martin plant group in the Baltimore area is one of the 
largest in the United States, A subsidiary known as the Glenn 
L. Martin Nebraska Company operated a Government-con- 
structed bomber assembly plant at Omaha, Nebraska. Pro- 
duction in these plants was concentrated on the production 
of the B-26 Medium Bomber for the U.S. Army Air Forces, 
the PBM-3 Mariner twin-engined Patrol-Bomber or Cargo 
"Transport, and the JRM-1 four-engined Cargo Transport flying- 
boats for the U.S. Navy. 

Although the Martin Company has in the past years beon 
engaged entirely on the manufacture of military aircraft, the 
Company's policy and plans for the future envisage a bold entry 
into the air transport field. 


fuselage in front of pilot. Boulton Paul turret with two 0.203 in 
Browning guns at after end of fuselage near tailplane ; two 0.303 in. 
Browning guns on beam mountings one on each side of fusolage ; 
and one 0,303 in, Browning gun in retractable prono position 
beneath fuselage, Intornal stowage for bombs or depth-charges 
(total lonad : 1,400 Ibs.) in fuselage beneath floor of cabin. 
Dienstons.—Span 65 ft, 6 in, (19.96 m.), Length 44 ft. 4 in. (13.4 


m.), Height 11 ft. 104 in. (3.03 m.), Wing area 551 sq. ft. (51.2 
sq. m.) 

Wrionrs.—Weight empty 12,536 Iba, (5,000 kg.), Weight loaded 
18,500 Ibs, (8.400 kg). 

PrRFORMANCE.—Maximum speed 275 m.p.h. 


(440 km,h.), Cruising 


speed 223 m.p.h. (350.8 km.h.) at 8,000 ft. (2,440 m.), Landing speed 
72 m p.h. (115.2 km.h.), Service Ceiling 24,500 ft. (7,470 m.) 


The Luscombe Silvaire Two-seat All-metal Monoplane (75 h.p. Continental A75 engine). 


covering. Tip sections of tailplane and 
Fixed surfaces bolted to rear of fuselage. 

Laxpina Gear.—Divided type. Heat-treatod stool tube-legs and 
struts, Main logs hinged at sides of fuselage with springing by 
single oleo sprung unit mounted within fuselage. Wheels may 
by replaced by twin Edo floats. 

Tower Prant.—One 75 hp. Continental A-75 four-cylinder horiz. 
ontally-opposod air-cooled engine. Fuel capacity: 23 U.S 
gallons. 65 h.p. Continental or Lycoming engines are alternativo 
powor-units, 

ACCOMMODATION. 
dual controls. 


ribs with Alclad shoot 
fin are interchangeable 


y-side with 
ompartment 


two side- 
Baggago 


Enclosed cabin seating 
Large door on each side. 


In addition to primary production and experimental contracts 
with the U.S. Government, the Company has manufactured parts 
and sub-assemblies for other aircraft manufacturers. It is also 
engaged in the production and use of plastics in aircraft manu- 
facture. It has developed a laminated paper plastic for use 
instead of aluminium in the fabrication of some aircraft shapes, 
using a strong paper made of special wood pulp impregnated 
with phenol-formaldehyde. 

Information was released early in 1945 concerning one of 
the experimental aircraft designed and built by the McDonnell 
Corpn. This was the XP-67 single-seat twin-engined interceptor 
fighter, two examples of which were built. 

THE McDONNELL XP-67. 
The XP-67 was a twin-engined monoplane which was developed 


Executive Secretary : C. E. Snyder. 

This company was founded under the name Neiswonger- 
MeFarland Aeronautical Co., in May, 1934, but in October of 
that year the name was changed to McFarland Aireraft Company. 
In December, 1943, the Sailplane Division of the company was 
established in Spring Valley, Cal. 

From its inception the company's activities have been devoted 


THE MARTIN MODEL 170 MARS. 
U.S. Navy designation : XPB2M-1 and JRM-1. 

The Mars was originally built as an experimental Patrol 
Bomber with the designation XPB2M-1. It was subsequently 
modified to serve as a cargo transport with reinforced floors, 
larger hatches and loading equipment and re-designated XPB 
2M-IR. 

In December, 1943, the XPB2M-1R made its first service 
flight as a naval transport, flying from the Patuxent River Naval 
Air Station, Md. to Natal, Brazil, a distance of 4,375 miles 
non-stop with 13,000 Ibs, of mail and freight. The take-off 
weight for this flight was 148,500 Ibs. On part of the return 
journey a load of 35,000 lbs. was carried. Early in 1944 the Mars 
completed a 4,700 mile round trip ta Hawaii in 27 hours 26 min, 
and delivered 20,500 Ibs. of cargo. 

The JRM-1 is the production development of the XPB2M-IR. 

An order for 20 was placed as the result of the successful per- 
formance of the prototype with the U.S. Naval Air Transport 
Service. The first of the new boats was completed in the 
Summer of 1945, but it foundered after one of its early test 
flights. The U.S, Navy contract for the JRM-1 was later reduced 
to five aircraft, 

The principal external changes in the JRM-1 include the sub- 
stitution of a single fin and rudder for the former twin-ruddered 
tail; the lengthening of both the bow and the rear step by about 
4 ft. to provide additional cargo space ; and a re-design of both 
main and cargo hatches, 


(Photograph by Peter Bowers) 


behind seats. 

Dimenstons.—Span 35 ft. (10.7 m.), Length 20 ft. (6.1 m.), Height 
D ft. 10 in. (1.79 m.), Wing area 140 sq. ft. (13 sq. m.). 

Wkronrs AND LoApixGs.—Weight empty 710 Ibs kg.), Disposable 
load 600 Ibs. (272 kg.), Weight loaded 1,310 Ibs. (094 kg.), Wing 
loading 9.3 Ibs./sq. ft. (45.4 kg./sq. m.), Power loading 17.4 Ibs.[h p. 
(7.9 kg.[h.p.). 

FORMANCE.—Maximum speed 115 rm.p.h. (185 km.h.), Cruising 

peed 110 m.p.h. (176.3 km.h.), Landing speed 42 m.p.h. (67.3 

km.h.), Initial rate of climb 900 ft./min. (274 m./min.), Service 

ceiling 15,000 ft. (4,575 rn.), Cruising range 500 miles (800 km.) 


for the U.S. Army Air Forces to test out a "flying-wing" design. 
The middle portion of the fuselage and the rear portions of the 
engine nacelles merged into each other, the outer wings, forward 
portions of the nacelles and the dihedral tail-unit being of 
conventional design. The landing-gear was of the tricycle type. 

The power-plant consisted of two 1,250 h.p. Continental 
1-1430 twelve-cylinder inverted Vee liquid-cooled supercharged 
engines each driving a four-bladed tractor airscrew, the turbo 
exhaust being ejected through an annular aperture in the tail 
of each nacelle to give additional jet thrust. 

The pilot's cabin was pressurised and an armament of six 
37 m/m. cannon was provided for. The XP-67 had a span of 
55 ft, (16.8 m.) and a designed loaded weight of 21,000 Ibs 
(9,535 kg.). 


mainly to the research, development, design, production and 
marketing of aircraft for the private market, specialising for the 
most part in training gliders and sailplanes and, more recently, 
in the production of primary training glider construction kits. 

The Sailplane Division has for several years concentrated on 
the development of the single-seat high-performance advanced 
training sailplane. 


Internally, the hull has been stripped of all equipment and 
fittings, one bulkhead has been removed and frames with openings 
wide enough to permit the passage of vehicles, ordnance, aircraft 
engines, ete, substituted for the remaining bulkheads on the main 
cargo deck. The main deck is provided with cargo tie-down 
fittings running fore-and-aft and athwartships on 30 in. centres, 
metal skid strips for sliding heavy cargo and tracks fore-and-aft 
and athwartships for handling engine dollies. 

A 5,000 Ib. capacity cargo hoist on an overhead track runs 
out 20 ft, under both wings through the main loading hatches 


each of which is 99 in. wide 92 in. high (2.52 m 234 m.) 
with doors divided vertically and opening outwards. Two 
further hatches 50 in. wide 62 in. high (1.27 m. Lom 


are located just forward of the second step and have doors 
which slide up inside the hull. 

Aft of the main cargo hold and in the space provided by 
moving the second step aft is a stairway leading to the upper 
deck where, as on the main deck, all bulkheads have been re 
placed by open frames, Trap doors 50 in, long © 2H im. wi 
(1.27 m. = 0.6 m.) in the upper deck floor and immediately above 
the after loading doors are for loading low density freight ont 
the upper deck, The stairway already mentioned 
provided to permit the loading of stretcher cases onto the uppet 
dec 


has beer 


w flight deck forward accommodates a duty crew of f 
and aft of the pilot's compartment there are four bunks for t 
use of off-duty officers on long flights. Pour further bunk 


————————————————————————————————————————————Á—————————————————————————————— 
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we provided on the upper rear deck aft of the auxiliary power 


t compartment. Washroom facilities are right aft m the 


à tion which is reached from the upper deck, In the nose 
ahe f the flight deck is the stowage for anchors and the 
windlass, and aft of this and ahead of the main cargo 

old is a combined galley and entrance to the flight deck 
While primarily designed as a cargo transport, the JRM-1 
has binlt-in fittings which will permit rapid conversion into an 
ambulance to carry 84 stretcher cases and 25 medical attend 
ants; a passer transport to carry fifty in reclining chairs 
all on the mam deck: or a troop-carrier to accommodate 132 
roops, all seated, — As a cargo-carner the JRM-1 will havo 


space for seven Jeeps or other bulky military equipment 
The JRM-1 
length of 117 ft. 3m and a wing area of 3,686 sq. ft 
424 sq. m.) is fitted with four 2,200 h.p. Wright R-3350-18 
eighteen-cylinder radial air-cooled engines, each driving a three 
blade Curtiss Electric 16 ft. 6 in 
The four aiscrews will be controlled by 


hich has a span of 200 ft. (61 m.), an overall 


(5 m.) in diameter 
an electric automatic 
has been designed to fly at weights up to 
30 kg.), as compared with a design weight of 
(63,560 kg.) for the prototype 


synchroniser. It 
145,000 Ibs. (65,8: 
140,000 Ibs 


The Martin company has prepared designs for several comm 


ercial applications of the Mars for post-war development, ‘These 
include the Model 170-21A passenger flying-boat, the Model 
170-22A commercial cargo flying-boat, the Model 170-234 


combination cargo and passenger-carrying flying-boat and tho 
Model 170-24 passenger flying-boat 
The 170-214 will carry 


a crew of 11 for flights under 500 


iles (2,400 km.) or 14 for longer ranges, and 38 pussengers 
vith sleeping facilities or 79 for day travel 
The 170-23A will carry 23 sleeper passengers or (i5 day pa 


engers. The 170-24 will have accommodation for 105 pusse . 
In the of ull but the 170-224 there will be cargo-buys 
with a total capacity of 1,880 cu. ft 

The major portion of the hull of the commereiil. 170 belc 
the main deck will consist of six integral fuel tanks, with a 
total capacity of 12,000 U.S. gallons, Auxiliary tanks in the 
wings will increase the total to 13,220 U.S. gallons. 

For commercial use the Mars is expected to be fitted with 
four Pratt & Whitney K-4300 twenty-eight-eylinder radial 
uir-cooled engines. The airscrews of the two inboard engines 
vill be reversible to serve as brakes und to facilitate manoeuv 
ubility on the water 


THE MARTIN MODEL 162 MARINER. 
U.S. Navy designations : PBM-3 and PBM-5. 


The XPBM-1 was ori, ally ordered by the U.S. Navy in 1930. 


Before it was built a quarter-scale flying prototype (Model 
102A) was built and flown, The full-size prototype was delivered 
to the U.S. Navy in 1938 


The PBM-1, fitted with two Wright R-2600-0 radial air-cooled 


engines, a dihedral tail and retractable wing-tip floats, was ordered 
im 1938, and was followed in 1939 by an experimental XPBM-2, 
: long-range model specially strengthened for catapult take-off 

fhe PBM-3, with two Wright R-2600-12 engines, was ordered 
in quantity in 1941 and deliveries began in 1942. In the PBM 
the crew was increased from seven to nine, the armament wa 
revised and fuel capacity increased. The retractable up 
louts of the PBM-I were replaced by fixed float 

In 1942 the PBM-3 was adopted as a naval transport unl 

n the designation PBM-3R. Structural changes included 

removal of all nulitary. equipment, turrets, ete, and the 

vision of a strengthened floor, cargo-londing door und fuc 

fing and handling cargo. The PBM-3H will curry 

" rs or 8,000-9,000 Ibs. (3,030-4,090 kg n freight 

argo. At an allup weight of 48,000 Ibs. (21,800 kg.) it 

hu range of 1,200 miles (1,920 it ermsing speed of 
150 n h. (240 km. 

The PBM-5 is fitted with two Pratt & Whitney R-2800 en 
redesigned nacelles and ha tain internal design 
ic greater capacity and longer range 

Tvrr.—Twin-engined Patrol-Bomber or Naval transport 


The Martin XPB2M-1R Mars Transport Flying-boat (four Wright R-3350 engines.) 
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The Martin PBM-3 Mariner Patrol-Bomber Flying-boat ((wo Wright R-2600-12 engines). 


cantilever 


Wisos,—High-wing monoplane, Inner sections of wit 
set nt coarso diliedral and outer wing at nu dihedral. Constant 
luper and rounded. wingtips, Allmetal structure. with flush 
nivoted smooth metal. skin. Entre. troiling-edge hinged, outor 
votius acting as ailerons and innor sections us flips: 


Hutt.—All-motal two-stop structure, tho rear step terminating in a 
vertical knifa-odge, ‘Details of ‘structure. nob released, Fixod 
stabilising floats attached to winga by “N” struts, 

Taw Unrr.—Cantilover monoplane type with twin-fin 
Dihodral tail-plano with fins and rudders mounted at 
to the tail-plane surfaces. — All-metal structure with n 
fixed surfaces and fabric-covered elevators and rudders. 
and aerodynamically-balanced control surfaces, 

Powen PrLANT.—Two 1,700 h.p. Wright Cyclone R-2000-12 fourteen 
cylinder two-row radial air-cooled engines on mountings at the 
extremities of the centre-section. Three or four-blad d Ci 
Electrio constant-apood full-feathoring nirsc Self-sealing fuel 
colla in wings 


and rudders 
;ht angles 
tal-covered 

Statically 


AccomMODATION.—Provision for crow of seven. Details of interior 
arrangoments not released but equipment. includes galley oping 
accommodation, sound-proofing, heating and ventilati 

ARMAMENT.—Details not roloased. Turrets in. noso hips and 


f the hull 
for bombs or 


in extreme tail and beam gun positions in the 
Internal 
depth-chargos in euch engine nacollo beneath 
for 21 in. torpedo inboard of each nacelle 


midway between wings and tail 


DrwENsIONS.—Span 118 ft. (30 m.), Length 77 ft. 2 in. (23.5 m.) 
Height 17 ft, 6 in, (5.33 m.) 

WrromT LoADED.—50,000 lbs. (25, kg 

PERFORMANCE.—Maximum speed over 200 m.p.h. (320 km.h.), Maxi 


mum range 3,000 miles (4,800 km 


THE MARTIN MODEL 179 MARAUDER. 
U.S. Army Air Forces designation : B-26. 
U.S. Navy designation : JM-1 and JM-2. 
British name : Marauder. 

The projected design data for the Model 179 Medium Bomber 
were accepted by the U.S. Army on July 5, 1939 and the first 
Marauder flew on November 25, 1940. The flow of production 
Marauders began on February 25, 1941, and by tho end of 1944, 
over 5,000 had been delivered, The Marauder first went into 
action in the Australian Theatre in April, 19. 

The following briefly outlines the stages of development of 
the Marauder. 

B-26. Two 1,850 hp. Pratt & Whitney R-2800-5 eighteen 
cylinder radial air-cooled engines. Crew of five Armament 
consisted of five 50 cal. machme-guns, two in the n. 
Martin dorsal turret and one in the extreme tail, Nc 
load 2,000 lbs., 5,800 Ibs, in. tandem 


B-26A 2,000 h.p. Pratt & 


, two in n 
nal bomb 
bomb-bays 
Whitney 


maximum 
(Marauder I). Two 


The Martin B-26F Marauder Medium Bomber (two Pratt & Whitney R-2800-43 engines). 
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The Martin B-26C Marauder Medium Bomber. 


26 except for minor changes. 
2,000 h.p. Pratt & Whitney 
(19.8 m.) to 
From 


R-2800. engines, Same as B 

B-26B (Mararder IA and I). Tw 
R-2800-43 engines. Span increased from 65 ft. 
71 ft. (21.6 m.). Two 50 cal. guns in the tail position n 
B-26B-10 (Marauder II) the area of the vertical tail surfaces 
was inerensed and armament was raised to include one fixed 
and one flexible gun in the nose, four "package" guns on the 
sides of the forward fuselage, two in the Martin dorsal turret, two 


flexible “waist” guns, one tunnel gun and two tail guns. Crew 
increased to seven. Maximum bomb load 4,000 Ibs. Front bay 
could carry two 2,000 Ib. bombs on special carriers. Use of 


rear bomb-bay later discontinued 

B-26C (Marauder II). Same as B-26B-10 but 
Martin Omaha plant 

B-26D. Same as B-26C but fitted experimentally 
exhaust-heated surface de-icing equipment. Only one. 

B-26E. A special stripped model with the weight reduced 
by about 2,000 Ibs. Upper turret moved forward to the roof 
of the navigator's compartment. One only. 

B-26F and G (Marauder III). Similar to the B-26C except 
that the incidence of the wing was increased by 34 degrees 
Rear bomb-bay climinated und no provision for torpedo, Eleven 


built at the 


with 


50 cal. guns, one in the nose, four “package” guns, two in the 
Martin turret, two waist guns and two tail guns. 
TB-26. Certain examples of the earlier versions of the 


Marauder were stripped of armament and adapted for training 
and general utility duties, particularly for high-speed target- 
towing. These were originally given the designation AT-23 
but they are now known as TB-26 

JM-1 and JM-2. Stripped versions of the B-26C and B-2 
respectively, and used by the U.S. Navy for target-towing and 
other general utility duties. The JM-IP was equipped for 
photographic reconnaissance 


Tvrr.—Twin-engined Medium Bomber 

Winos.—Cantilever shoulder-wing monoplane, Wings have equal 
taper, rounded tips and a flat upper surf Wings in four 
sections consisting of two inner sections forming the centre-section 
and two outer sections with detachable tips. All-metal two-spar 
corrugated-box-typo structure, the whole covered with flush 
riveted stressed skin. Ailerons, on outer wing sections, have 
metal frames and fabric covering. Slotted flaps on innor sections 

» divided by extensions of engine nacelles. 

Fusriace.— section all-metal monocoque structure. 
in three sections and bolted together 


Built 


cular 


The Martin Baltimore V Light Bomber (two Wright GR-2600-A5B5 engines). 


Lam, Usrr.—Cantilovor monoplane 
Metal framework with metal-covered 
covered rudder and elovntors. 


typo. Dihedral tailplane 
fixed surfaces and fabric 
Trimming-tabs in control surfaces. 
LaNpING GEAR—Tricyclo type. All wheels fully retractable. Main 
whools retract into engine nacelles by parallel linkage system 
Each main oleo leg hinged about one-third from the top by a "W" 
strut and by a pair of drag struts attached near lower ond and 
extending forward and upward at about 60 degrees, Hydraulic 
retracting jacks operating on “W” strut swing, this strut and drag 
struts through an are towards rear end of the nacelle. The shock 
strut moves aft and upward into the horizontal, bringing the wheel 
slightly forward and up into the well. Gear held in raised position 
by lock which hooks onto wh axle, When lowered the wheel 
moves aft and down and is held in landing position by down 
“steeple” extension of shock strut. 
balanced so that should hydraulic system fail it will drop by gravity 
nir&trenm locking it in landing position. Hinged doors closed 
when gear fully raised by strut linknge attached to oleo strut 
ose wheel rotracts aft into fusolage well. Dual brakes on main 
wheels 
Power Prant.—Two Pratt & Whitney K-2800-43 eighteen-cylinder 
doublo-row radial air-cooled engines on welded steel-tube mount 
ings. Four-bladed hollow-stee! Curtiss Electric constant-speed 
full-feathering wirserews, Airscrew diameter 13 ft. 6 in, (4.12 
m.) Fuel tanks in wings. Main tanks, each made up of three 
Mareng self-sealing cells, inboard of engine nacelles, Two auxiliary 
tanks, wh of two interconnected cella, outboard on nacelles. 
Long-range ferry tanks may be carried in the bomb-bay 


lock hooking onto a Gear is 


ACCOMMODATION rmal crew of seven. Bombardier in 
pilot and co-pilot side-by-sido ; navigator-radio-operator 
pilot, waist-gunner ; upper turrot gunner or tail gunner 

plate protects all crow positions, as well ns vital aircraft parts. Life 
raft stowed in roof of fuselage aft of pilot's compartment. Main 
entrance to fuselage in noso wheol woll. Pilot's escape hatches 


in roof of canopy. For rest of crow astro-hatch is used 


nose 
bohind 
Armour 


four 


AnMAMENT.—Eleven 50 cal, machine-guns, one flexible in nose 
"package" guns in pairs, one pwir on each side of the fusela 
forward of the wings; two in Martin electrically-operated turret 
on top of fuselage aft of wings; two in waist 
cach side of the fuselage aft of the turret 


on 


positions, ¢ 
and two in a Bell tail 


turret. Tail-gun position has remote-feed ammunition tracks 
from mid fuselage. Internal bomb-bay with maximum accom 
modation for two 2,000 Ibs, or four 1,000 Ih. bombs, latter carried 


r on each side of central catwalk 
Hydrantically-operated bomb-doors 
DiMENSIONS.—Span 71 ft. (21.05 m.), 
Height 21 ft. 2 in. (645 1 
Weicuts.—Weight, empty 
weight (with 4,000.1b. 
PERFORMANCE.— Maximum spe 
ft. (1,625 in.), Landing sp 
ceiling 19,800 ft. (6,040 m.) 


THE MARTIN MODEL 187 BALTIMORE. 
U.S. Army Air Forces designation : A-30. 
British name : Baltimore. 

The Model 187 was designed in 1940 to meet the tactical 
requirements of the British and French Governments as a 
medium bomber to supersede the Model 167 Maryland, which 
was then being built for the French. When France fell the 
British Government took over the French contracts for both 
types. 

Six versions of the Model 187 Baltimore have been supplied 
to the Royal Air Force. Until Lease/Lend was introduced 


in pairs one above each oth 


ength 50 ft, 0 in. ( m.), 
), Wing area 658 xq. ft. (01.1 sq. m.) 
00 Ibs. (11,490 kg.), Maximun loaded 
bomb load) 38,200 lbs. (17,340 kg.) 

d 287 m.p.h. (450.2 km.h.) at 
»d 104 mp.h. (100.4 km.h.), § 


5,000 
rvico 


A Martin TB-26B Marauder, a stripped version of the B-26B used for training and target towing. 


the Baltimore was built to British contracts, "Therenfter 
it was ordered by the U.S, Government as a light Attack-Bomber 
under the designation A-30 and production was shared with the 
British Government 

Tho Baltimore was engaged exclusively on operations in the 
Mediterranean area by the Royal Air Foi und Allied Air Forces 
operating under R,A.F. Command. It was never used ope 
tionally by the U.S. Army Air Forces, Production cease 
Ma 1044 

The following are the six versions of the Baltimore as del 
to the R.A.F 

Baltimore I and Il. Two 1,600 hp. Wright GR-2600-A5B 
radial air-cooled engines, Armament consisted of four .30 
machine-guns in the wings firing forward; four in the lower 
portion of the fuselage oft of the wings firing aft ; 
fiexiblo mounting in the rear cockpit and two on n flexible 
mounting in the lower rear-firing pc Internal 
for 2,000 Ibs, bombs. 

Baltimore III and IIIA. Similar to Mk. IL except that the 
upper flexible guns were replaced by a four-gun Boulton Paul 
power-operated turret. 

Baltimore IV. Similar to Mk. III except that a Martin 
clectrically-operated turret armed with two 50 cal. guns replaced 
the Boulton Paul turret 
Two 1,700 h.p. Wright GR-2600 
Armament 
two 


two on n 


ition. 


Baltimore V. A5B5 engine 
Light bomber 
machine-guns in the wings ; 
and one flexible 50 cal. gun in th 

Baltimore VI. Similar to Mk. V except equipped for General 
Reconnaissance duties, 


four 50 cal 
cal. guns in Martin turret 
lower rear-firing position 


model consisted of 


Bomber and General Reconnaissance 


Twin 


ngined Light 


Wing in 
sections, t 


Wivas.—Mid-wing cantilever monoplane. 

comprising two inner and two outer 

tachable tips, All-metal 

covering. Hydraulically-operated 

1 fuselage 

FesELAGE.—All-metal monocoqt 
with the underside tapering 


gun-position 


structure with am 


split flaps 


strueture, V 
aft. of 


p forward and 


wing to provide renr-fir 


Tat Unir.—Cantilover monoplane type. Fin built integral wi 
fuselage. All-metal framework with metal-covered fixed surface 
and fubric-covered rudder and elevators. Trimming tabs i 
control surfaces, which are nerodynamienlly and statically balane 


ised ante 


Lanpina Gear.—Retractable type. Main wheels 
nacelles, hinged doors closing apertures when gear fully retrac 
Hydraulic retraction. Non-retracting tail-wheel 


Power Prawr.—Two Wright Cyclone GR-2600-A5B5 fourt 
cylinder radial air-cooled engines with two-speed rchurge 
each rated at 1,000 h.p. at 2,200 ft. (670 m.) and 1.400 h.p. at 10,800 
ft. (3,295 m.). Three-bladed Hamilton-Standard constant-speed 
airscrews 12 ft. 1 in, (3.0 m.) diameter. Self-sealing Mareng 
cells (507 Imp. gallons total capacity) in wings. Long-rang 
reserve tank (800 Imp. gallons) may be carried in bomb-bay 

AccoMMopATION.—Crew of four, comprising pilot, navigator/bomh 


radio-operator and reur-gunner. All positions armou 


Seven 50 cal. machine-guns, four in wings firing forward 


aimer, 

ARMAMENT. 
two in Martin power-operated turret on top of fuselage over trailir 
edge of wing; and one on flexible mounting in position in break 
in underside of fuselage. Internal stowage for a bomb load of 
2,000 Ibs. (908 kg.) 

-Span 61 ft. 4 in, (18.7 m.), Length 48 ft 
14 ft. 2 in. (4.32 m.), Wing area 538.5 sq. ft 
About 24,000 Ibs. (10,900 kg.) 
Maximum speed 305 m.p.h. (488 km.h.) at 


6 in. (14.8 m.) 
(50 sq. m. 


Height 
Wxtour LOADED. 
PERFORMANCE. 

ft. (3,540 m.) 


THE MARTIN MODEL 202. 

The Model 202 is a proposed twin-engined short-range civ 
transport which has been designed for post-war service. 

There are several versions of the basic design, including the 
202-11 low-wing monoplane and 2 2 high-wing version, both 
designed for two Wright R-2600 engines; and the 202-15 low 
wing model with Pratt & Whitney R-2800 engines. Cabins 
of all versions will be convertible to passenger, cargo or combined 
passenger/cargo operation. Normal accommodation will be 
provided for 30 passengers, mail and freight. 

Preliminary data on the several versions have been submitt 
to the airlines for study. The following covers informatic 
included in the provisional specifications, 

Wetants (Model. 202-11).—Weight empty 480 ths, (9,743 k 
Designed disposable load 11,040 Ibs, (5,022 kg.), remainder as 
Model 202-12 below 

Weicurs (Model 202.12).— Weight 
Designed disposable load 10, 
weight 32,500 Ibs. (1 
kg./sq. m.) 

Penroumance.—Ci 
at 10,000 ft. (3, 
500 miles (800 km.) 


empty 842 lbs. ( 
S Ibs, (4,840-kg.), Normal load 


6 kg.) Wing loading 44 lb«.;sq. ft. (94 


rising speed (at 60% power) 250 m.p.h. (40 
m,), Operating range (with 30%, fuel 
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MEYERS. 

MEYERS AIRCRAFT COMPANY, 

Heap Orrick AND. Works: Tecumsen, Mien, 

President and Chief Engin A. H. Meyers 

The Meyers Aircraft Company was formed in 1930. It 
specialises in the design and manufacture of light training and 
touring aircraft, aircraft whe and &hock-absorber struts. 

In 1944 production was concentrated on the Model OTW-160, 
the entire output of which was delivered to flying schools 


THE MEYERS OTW-160. 

Tyrx.—Two-seat light training biplane. 

Wiwos—Equalspan single-bay staggered biplane. Centre-section 
carried above fuselage on splayed-out "N'-struts, with one set of 
N" interplane struts on each side of fuselage, Lower wings 

ched to stubs built integral with fuselage. Structure consists 

solid spruce spars, spruce and plywood ribs and fabric covering, 
al ailerons on lower wings only 

Fusstace.—Oval metal structure of semi-monocoque construction to 
rear cockpit and full monocoque thence to tail, Structure of 
24ST “Alclad.” 

Tai Uwrr.—Braced monoplane type. Vertical surfaces are of 
riveted 24ST “Alclad” including the covering. Horizontal surfaces 
have metal frames and fabric covering. Adjustable tail-plane. 

LaxpiNG Gean.—Divided type. Upper ends of main compression 
legs attached to upper fuselage longerons with the lower ends 
hinged by interchangeable Vee struts to the centre-line of the 
underside of the fuselage, Swivelling tail-whoel 

Powen Prawr.—One 100 hp. Ki 
air-cooled on; welded & 
26 U.S, gallons) in fuselage aft of fireproof bulkhead 

Accommopation,—Tandem cockpits with dual 
Baggage compartment aft of rear seat 


radinl 
tank 


r R-56 seven-cylinder 
"el-tube mounting. Fuel 


open controls, 


NAVAL AIRCRAFT FACTORY. 

THE NAVAL AIR MATERIAL CENTER. 

U.S. Navy YARD, PurtapELPHIA 12, Pa 

With the expanding activities of war the Naval Aircraft 
has undergone a complete reorganization and is now 
1 as the Naval Air Material Center. The Center 
includes the following (a) The Naval Aircraft Factory ; (b) The 
Naval Aircraft Modification Unit; (c) The Naval Air Experi- 
mental Station and (d) The Naval Auxiliary Air Station, Mustin 
Field. The former supply depot functions have been completely 
letached from this organization 

The Naval Aircraft Factory, the manufacturing branch of 
the Center, builds complete aireraft of both Factory or external 


lesign 
The Naval Aireraft 
nd production 


Modification Unit is engaged in proto 
Naval aircraft and in 
ieronantical development work. This unit has been 
ed from the Navy Yard, Philadelphia, into the plant at 
Tohnsville, Pennsylvania, formerly occupied by the Brewster 
Aeronautical Corporation 
The Naval Air Experimental Station includes: (1) The Aero 
handling the test and development 


modification of 


nautical Engine Laboratory 


Aeronautical 


f engines and power plant accessories ; (2) The 
Materials Laboratory, handling test and development of metals, 
fabrics, paints, dopes, finishes, et well as numerous access 
es and articles of equipment ; also the test and development 
raft structure tatie destruction tests and vibration 

tests on complete aircraft structures and components; (3) 
The Aeronautical Instrument Laboratory, which handles develop 


ent and test of specialized aeronautical instruments ; (4) The 
and Radar Laboratory, which handles special develop 
s and tests of radio and radar, and spec 


(5) The Aero Medical Department, engaged in tho 


lized electronics 


equipment 


The Naval Aircraft Factory PBN-1 Catalina. 


NORTH AMERICAN. 
NORTH AMERICAN AVIATION, ING. 


Heap Orrick Works: Los ANGELES MUNICIPAL Ati 
New IRK OFFIC 1775, Broapway, New YORK 
President and General Manager ; J. H, Kindelberger 


The Meyers OTW-160 Light Training Monoplane (160 h.p. Kinner R-56 engine). 


8 in. (4.7 
(24.3 sq. m.) 


DIMENSIONS 
Height 8 ft 


Span 
6 in 


30 ft. (6.1 m.), Length 22 ft 
(1.8 m.), Wing aren 262 sq. ft 


WrronTs AND LoADiNGS.— Weight empty 1,340 Ibs. (608 kg.) 
load 200 lbs. (91 kg.), Disposable lond 570 lbs. (259 kg.), 
loaded 1,910 lbs, (807 kg.) Wing londing 7.3 lbs./sq. ft 


m.), 


kg./sq. m.) 
PERFORMANCE,—Mnximum speed 120 

105 m.p.h. (169 km.h.), Landi 
inl rate of climb 1,200 ft./min 
17.500 ft. (5,334 m.), Cruising ran 


(54 kg.[h.p.) 

(103 km.h.), Cruising 
d 40 m.p.h. (64 km.h.), 
300 m./min.), Service ceiling 
p 400 miles (640 km.) 


Power londing 11.9 lbs /h.p 


n.p.h 


The Naval Aircraft Factory PBN-1 Catalina Flying-boat (two Pratt & Whitney R-1830-92 engines). 


The Naval Aircraft Factory PBN-1 Catalina Flying-boat (two 1,200 h.p. Pratt & Whitney R-1830-92 engines). 


development and test of oxygen equipment and personal flying 
equipment; (6) The Aeronautical Photographie Experimental 
Laboratory, which de and specialized 
photographie equipment 

Tho Naval Auxiliary Air Station, Mustin Field, handles all 
flight test and other flying activities of the Naval Air Material 
Center and is designated a military airport and seaplane base. 


gns, modifies, tests 


THE NAVAL AIRCRAFT FACTORY CATALINA. 
U.S. Naval designation : PBN-1. 

Tho Naval Aircraft Factory has produced a modified version 
of the Catalina to incorporate changes which, if undertaken 
by plants already in full production, would have seriously 
interfered with deliveries to tho U.S. Navy. These changes 
which resulted in improved take-off with heavy load and 

later introduced into the design of tho 
PBY-OA 


increased range, werc 
Consolidated Vultee 


Catalina 


First 
Vice 
Vice-Pre 


Vice-President LL 


President and 


Atwood 
Treasurer: R. A. Lambeth 


dent in chargo of Engineering: R. H 


Rice 


North American Aviation, I 
in 1928 and has been engaged solely in the design and manufacture 


, Was incorporated in Delaware 


The modifications made in the PBN may be summarised as 


follows 
HuLt.—Bow extended 2ft and rpened; 20° taper s amid 
ships; after step extended aft some 5 ft; and shallow break 
step added just forward of the tail 
Wixas.—Strengthoned to meot a 28,000 Ib. (12,710 kg.) gross load 
000 Ibs. — 008 kg. more than PBY). Shape and size of wing-tip 
floats changed to provide improved lift and planing characteristics 
Paw Uwir.—He-designed with new upper fin and horn-balanced 
rudder of greater aspect ratio 
FUEL TANK Two additional integral fuel tanks in centre-section 
raiso total capacity from 1,495 to 2,095 U.S. gallons, Tanks 
equipped with vapour-dilution system and dump valves. Rang 
increased. by 4 
MAMENT.— Inere Il stations and guns equipped 
with continuo 
Equiewent.—M system with greater load capacity 
Auxihary power-pla Storage batteries re-located 


ection 


of military aircraft since 1934. Manufacturing facilities wore 
established at Inglewood, California, in 1935, where a modern 
production plant was erected on the Los Angoles Municipal 
Airport. Early types of aireraft built under contract included 
the BT-9, NJ-1, BC-1, BT-14, AT-6, SNJ-1 and O-47 for the 


United States Army and Navy, Harvards for the R.A.F. and 
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The North American P-51B Mustang Single-seat Fighter (Packard Merlin V-1650-3 engine). 


R.C.A.F., 


North American Aviation, Inc. began production of the B-25 
Mitchell bomber and the Mustang in 1940 


and trainers for nine other foreign nations. 


When the company erected a new plant in Dallas, Texas, 
in 1941, production of the entire trainer series was moved to 
that site, The Dallas plant later took over part of the production 
of the P-51 Mustang, and in November, 1944, completed a 
contract to build B-24 Liberator bombers 


Another plant in Kansas City, owned by the U.S, Government 
and operated by North American Aviation, Inc., began pro 
duction of B-25 Mitchell bombers in December, 1941. In 
July, 1944, the entire production of Mitchells was transferred 
to Kansas City, permitting the Inglewood plant to devoto its 
entire facilities to the output of P-51 Mustangs. 


Soon after the end of the war all remnining B-25 contracta 
were cancelled, resulting in the closing of the Kansas City plant 
and its return to the Government. At the same time all con 
tracts at the Dallas plant were cancelled, including ono for the 
Fairchild C-82 Packet, Manufacture of the P-51 Mustang 
at Inglewood, was cut back by 85 per cent 


THE NORTH AMERICAN MUSTANG. 
U.S. Army Air Forces designations : P-51, A-36 and F-6. 
British name : Mustang. 

The N.A. 73 Mustang was designed and built to a British 
specifieation and order. The prototype was actually designed, 
built and flown in 100 days, its first flight taking place in October, 
1940. Passing all tests satisfactorily it was put into production 
before the end of 1940. The first production Mustang I was 
delivered to the R.A.F. in Great Britain in November, 1941. 

The Sth and 10th aircraft off the production lines were taken 
over by the American Army for experimental test at Wright 
Field, Dayton, Ohio, and these two aircraft were given the 
designation XP-51. The first two batches of Mustangs, amount- 
ing to over 600 aircraft, were supplied under British contracts 
but after the passing of the Lease-Lend Act the aircraft were 
ordered by the American authorities as the P-51 and allotted 
to Great Britain. On the entry of America into the war a 
proportion of the P-51 contracts was diverted to the U.S. Army 
Air For 

Mustang I (P-51). The Mustang I was fitted with the Allison 
V-1710-F3R engine rated at 1,000 h.p. at 12,000 ft. (3,660 m.) 
and with 1,150 h.p. nvailable for take-off. Its armament 
consisted of four 50 cal. and four 30 cal. machine-guns, two of 
the 50 cal. guns being mounted in the fuselage, one on each side of 
the engine crankcase and synchronised to fire through the 
airscrew. All the other guns were in the wings 

Owing to poor performance at height the Mustang I was 
re-mustered as a low-altitude reconnaissance fighter and posted 
to the R.A.F. Army Co-operation Command. An oblique 
camera for tactical photographie reconnaissance was installed 
in the port backward-vision panel behind the pilot, together 
with a vertical camera in the rear fuselage. The Mustang I 
made its first operational sortie with Army Co-eperation Command 
on July 27, 1942. 

Mustang IA (P-51). This wasthe Mustang I with an armament 
of four 20 m/m. cannon mounted in the wings. 

Mustang II (P-51A). Initially the new designation covered 
solely a change in armament to four 50 cal. machine-guns, ull 
in the wings. Luter series wero fitted with the Allison V-1710-81 
(F20R) engine rated ut 1,125 h.p. ut 15,500 ft. (4,700 m.) und 
with 1,200 h.p. available for take-off 

The contracts for this model were equally divided between 
Great Britain and America. From the American P-51A were 
developed the A-36A dive-bomber and the F-6A photographic- 
reconnaissance model (see later). 


P-51B and P-51C (Mustang III). These were the first models 
to be fitted with the Merlin engine and four-bladed airscrew, 
The original conversion was made in Great Britain by Rolls 
Royce, Ltd. by the installation of the Merlin 61 engine in the 
Mustang JF. The conversion that 
vero iuninediately taken by N.A.A. to re-design the P-51 

the 1,520 h.p. Packard V-1650-3 (Packard-built Merlin 
GR with two-speed two stage supercharger and aftercooler) 
which was at that time going into production in the United 
States, The nirfrarne was strengthened to take the new engine, 
the radiator installation was re-designed, new ailerons were 
installed and streamline racks for long-range tanks or two 500 


success of the was such 


Ib. bombs were provided under the wings. The bomb load 
was later increased to two 1,000 Ib. bombs. The new design 
was originally given the designation XP-78 but this was later 
changed to P-51B 

The P-51B and P-51C were put into production in 1943, the 
P-51C at the Dallas plant of North American Aviation, Inc. of 
Texas. Tho first Merlin-engined Mustangs were delivered to n 
U.S, Combat Group of the 8th Air Force in Great Britain, on 
December 1 of that year. The P-51B first went into action as 
a fighter on December 17, and on January 15, 1944, P-51B's 
with drop tanks made their first long-range mission as fighter 
escort to heavy bombers of the 8th Air Force over Germany 


A modification which had no bearing on tho designation was 
the introduction of the Malcolm backward-sliding bulged cockpit 
hood on examples of the P-51B, P-51C and F-6A. This modific 
ation was undertaken in the British Isles, 

P-51D (Mustang IV). A development of the P-51B with 
the armament increased to six 50 cal. machine-guns, all in the 
wings. Fitted with a moulded plastio "blister" type sliding 
hood and a modified rear fuselage. A later modification was 
the introduction ofa small dorsal extension to the fin his 
modification was made retrospective for the P-61B, C and 
earlier D models. 


The North American P-51D Mustang. 


XP-51F. 
n pure 
and American &trength requirements, 
interchangeable with earlier P-51 models. New low-drag 
laminar-flow wing section, wing plan, improved fuselage 
nnd radiator lightened engine-mounting 
nnd landing-genr, substitution of heat exchanger for oil radiator, 
simplified hydraulic system and cockpit layout, etc. Structural 
weight reduced by 1,600 Ibs. (726 kg.) Armament reduced to 


A complete structural redesign of the Mustang ns 
interceptor, to a combination of the optimum British 


No single structural part 


new 


fairing contours, new 


four 50-cal. guns. Reduced petrol capacity 
XP-51G. A redesign of the XP-51H into a long-rango escort 
fighter. Higher powered Packard Merlin V-1650-9 engine 


which called for a longer fuselage (12 in.) and increase in area 
and aspect ratio of tail surfaces Armament reverted to six 
50 cal. guns and internal fuel capacity increased with additional 
fuselage tank behind pilot 


A North American P-51D Single-seat Fighter fitted with Bazooka-type rocket projectile equipment. 
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THE UNITED STATES OF AMERIC 


The North American P-51H Mustang Single-seat Fighter (Packard V-1650-11 Merlin engine). 


on logs and doors forming part of wing contour cover main landing THE NORTH AMERICAN MITCHELL. 
gear when retracted. Hydraulic wheel-brakes. Retractable tail- U.S. Army Air Forces designations : B-25, F-10. 
wheel ix full swivelling and steerable within range of ridder. pedal 

U.S. Navy designation : PBJ. 


travel 

Power Prawr.—One 1.590 ho. Packard V-1650-7 (Rolls Royco British name : Mitchell. 
Morlin 69) iwelvo-eylinder Vee hand «E engine on. bwilta The design of the XB-25 was approved in September, 1939, 
cantilever mounting. | Kour-bladed: Homiltow-Standunl Hyder and the prototype flew on August 19, 1940. The XB-25 and the 
matie or products automatic constant virscrew 


first few B.25's had wings with constant dihedral from roots 


eise a emostatieally.contralm] to tips but from the 10th aircraft off the production line the outer 
exitflaps. Self-sealing fuel cells (184 gallons total capacity) im Wings were re-rigged flat to give the characteristic "gull-wing 
wings and welfsealint tank (83 U.S. gallons) in fuselage behind arrangement which has since been such a distinctive feature of 
pilot, Oil tank (12 U.S. gallons) in engine compartment Dropp the Mitchell. The armament consisted of four 30 cal. machine 
able ferrying or combat tanka mny be installed on bomb racks mins, one in the nose and three amidships, and one 50 cal. gun 
AccomMopaTion —Enclosed cockpit over contre of wing, Wind in the tail. The normal bomb load was 100 Tbs, (910 kg.) 
hield incorporates an opticallv-flat 5 ply laminated class bullet with a maximum permissible overload of 3,600 lbs. (1,635 kg.) 
proof front panel with side panels of safety glass, Moulded “bistor A crew of five was carried, The power-plant consisted of two 
type sliding cockpit cover. Stainless steel sheet and armour plate, | 700 h.p, Wright R-2600-9 fourteen-cylinder radial engines each 


fireproof bulkhead in front of cockpit and two plates of face 
hardened steol armour behind seat, Cockpit heating and ventil 
ation. Equipmont includes 24 volt electrical system, radio, oxygen 


driving a Hamilton-Standard airscrew, 12 ft. 7 in. (3.84 m.) 
diameter. 


The North American P-51H Mustang 


ote B-25A. Similar to the B-25 except that self-sealing fuel 
ARMAMENT.—Six 0,50 in, machine-guns, three in each wing outside tanks and armour for the pilot were added 
P-51H. Production version of XP-51G with further improve the area swept by the nirscrow. Guna are adjusted to converge B-25B (Mitchell I). This model had a completely revised 
ments including a new Merlin V-1650-11 engine developing a at 300 yds. ran Wemovable streamlined bomb-rack under armament. The nose gun remained but the midship and tail 
1m of over 2,000 h.p. with water injection and 150 grade Sach Wing for ami up to LOOPS, auxiliar CUS itani: or eraren] replaced by two Bendix electrically-operated turrets 
changes in control surfaces, ete. 700 Ibs. (S18 kg.) lighter contain, for smoke making, Fusing of bombs g lectrcally: each with two 50 cal machine-guns. The lower turret was 
P-51D. Armament six 50-cal. guns. Can also carry ten lovel flight or a 30 degree climb. retractable nnd remotely controlled. The forr tail gun 
rockets or maximum of two 1,000 Ib, bombs or two 110 — pyisieystons.—Span 37 ft.3, in. (11.27 m.), Length 92 ft. 3] in. (9.75 Position became a prone observation post. A separate photo 
gallon drop tanks. m.), Height 13 ft. 8 in. (4.10 m.), Wing area 233.19 sq. ft. (21.06 graphio station was located between the upper turret and the tail 
P-51K. Similar to the P-51D except fitted with the Aero iq. m.) 4 Overall length, 54 ft. 1 in. (16.49 m.). Aircraft of this model 
products instead of the Hamilton Standard Hydromatie four-  Wyraur Loapep .—10,000 Ibs. (4,540 kg.) approx were used on the Tokyo raid on April 18, 1942 
bladed constant-speed airscrew. All built at the Dallas plant — pysromywcr (Packard V-1050.7 engine) -Maximum speed 445 B-25C and B-25D (PBJ-1C and D and Mitchell II). The 
f North American Aviation, Inc m.p.h. (712 km.h.) at 24,000 ft. (7,320 m.), Climb to 20,000 ft. (6,100 models were virtually the same as the B-25B but were equipped 
XP-82. Consists of two P-51 H fuselages and port and star m.) 6.5 mm., Service ceiling over 40,000 ft. (12,200 m.) with automatie flight control equipment. Wright R-2600.13 
board outer wings joined together by rectangular centre 
tion and tailplane between the fuselnges. Pilot in the 
rt fuselage, co-pilot in starboard. Evolved as possible 
ng-range escort fighter. Span 50 ft. 9 in. (15.5 in.), Length 
1 ft. 4 in. (10.16 m.), Weight londed 21,210 Ibs, (9 630 kg.) 
A-36A. This was an attack or dive-bomber version of the 


P-51A. Development began in June, 1942 and the first model 
ew in September of that year 
It was fitted with the 1,325 Allison V 


-1710-87 (F21R) engine, 


nd had hydraulically-operated dive-brakes and a rack under 
each wing to carry either a bomb (250, 300 or 500 1b.), or a 
lroppable fuel tank. Armament comprised six 50 eal. machine- 
two in the fuselage and two in each outer wing. 
A-30 went into service with the U.S.A.A.F. in the Medit 
rranean just prior to the invasion of Sicily. Production was 


mpleted in Mareh, 1943 
F-6. This is a photographic-reconnaissance version of the 
P-51. Photographie equipment replaced all armament, The 
P.51A was fitted with the 1,200 h.p. Allison V-1710-81 (F20R) 


cengir mproved vision certain aireraft of this model 
cre with Malcolm bulged sliding hood as shown 
th z illustration. The F-6D was similar to 
the P-51D and the F-6K was similar to the P-51K 
D gle-scat. Fighter and Fighter Bombe 
! wntilever monoplane. N.A.A.NACA laminar 
ng Ke n Wing in two sections bolted together on the 
ro lit fuselage, the upper surface of the wing 


ER Sige aan a ge el ANRA : The North American F-6A Mustang Photographic-reconnalssance Monoplane (Allison V-1710-81 engine 

Remaining structure consists of pressed 

ed lightening holes and extrud in wise stringers 

ars on each side of contre-line ncecommodates 

metallic fuel cell A structural door i 

irface of each wing section to facilitate 

ation and removal, Tho rear spur carries the hinges 

he ailerons und slotted fi Metul-covered ailerons, the port 

having o trollable trim-tab. Hydraulically-operated 
railing-edge flaps between ailerons and fuselnge. 

FUSELAGE val all-metal structure three sections, the engine 

m tion and the tail section, With the exception 

k ur the fuselage is constructed entirely of Alclad 

al extrusions. "The engine s^otion consista of 

two V-t er engine-bearers built up of plate webs and 

und bottom extruded numbers, each attached nt two points 

he front flreproof bulkhe the mair. section The main 

nnist beams, each e beam comprising twe 


which f caps, and the skin, reinforced by vertical 
s g th Af the cockpit the zerons extend 
a semi-monocoque structure reinforced by vertical frames 

T letaohu tion continues structuro of rear portion 
UniT.—( monoplane type. One-piece tailplane with 
ructure of tailplane and fin comprises two 

ar ribs and extruded stringers, the whole cov d with 
kir Rudder and elevators have aluminium 

amos and fab: covering. Control surfaces are dynamical! 


| have trimming-tabs controllable frorr kpit 


rdiy, thé wheels and. loge being iinodate The North American F-6D Mustang Photographic-Reconnaissance Monoplane (Packard V-1650-9 Merlin engine 


ur. Hydraulic retraction. Fairing plate Photograph by Peter B 8 


ALL THE WORLD'S AEROPL 


ES 


engines with 1,700 h.p. available for take-off were substitnted 
for the earlier power-units, B-25C built in the Inglewood, 
Cal., plant, B-25D built in the Kansas City plant, The Mitehell 
TT was first reported in action with the R.A.F. on January 22, 
1943, 

B-25E and F. Ono only of each model. Both fitte 
ally with heated-surface nnti-ieing equip! 


xperi 
ent to wings and 
reach model 


tail surfaces, a different syste being usod 

-25G (PBJ-IG). The first aircraft to be fitted with a 75 
m/m. cannon This cannon is installed in à new armoured 
nose which also includes two 50 cal. machine-gur The 75 
m/m, (2.953 in.) M-4 aircraft cannon is 9 ft. 6 in. (2.9 m.) long 
and weighs about 900 Ib 410 kg). It is monnted in a eradle 
extending aft under the pilots seat whero a hydro-spring mach 
anism takes care of the 21 in X3 em.) ret Bach shell is 
23 in. (58 em.) long and weighs 15 Ibs, (6.8 kg Aft of the 

se the armament is the same as for the B-25€ The standard 
bomb-bay is retained but is modified to permit the installation 
of a standard nireraft torpedo. The crew is reduced to four 
comprising the pilot (who fires the nose armament and releases 
the bombs or torpedo); navigator (who also hand-londs the 
innon); gunner (who mans the upper turret and operate 
the camera ind radio operator (who also mans the lowe 
turret), Overall length, 50 ft. 10 in. (15.50 rr 

B-25H (PBJ-1H). A development of tho B-25H but with a 
greatly enhanced armament The forward firing-guns aro 
increased to includ yur 50 eal. machine-guns in the arm 
noso and two pairs of 50 cal. "packnge" guns, one pair on each 
ide of the fuselage in line with the pilot sek pit 

The top turret is moved arl int of of tho navi 
gator partment. Between the nd tuil are tw 
now waist positions, each armed with on algun. Minully, 
there is a ne med with two 50 cul. gui 


e and their duties rearranged as 


The crew is increased to 


follows :— pilot (who fire firing armament and releas 
bombs or torpedo); navigutor-radio operator (who ulso loads 
the cannon flight engineer (who also mans tho t turret 

midship gunner (responsible for guns in both waist position 
and also operates camera); and tail gunner, Overall length, 


51 ft. 3f in. (15.63 m 
B-25J (PBJ-IJ and Mitchell III). This is the precision bomber 
version of the B-25H. A glazed nose of the B-25C type replace 
the armoure © armament is reduced to ono 
fixed and one flexible 50 eal. machine-guns, Aft of the nose the 


25H The crew 


nose nnd the r 


armament remains the same as for 
increased to six to include a bombarc nternal bomb load 
increased to from 2,000 to 6,000. Ibs 20 m.) for hort range 
operations, Overall length, 53 ft. 5} in. (10.3 n 
TB-25 (formerly AT-24 A number of earlier Mitchells were 
le-militarised and verted into training aireraft. These 
vere originally give lesignation AT-24, This was later 
cancelled and they are now known by the classification TB-2 
F-10. A ecially-equipped photographic reconnaissance 
version of the B-25. All armament was removed and a variety 
of cameras installed, including a tri-metrogon camera in the nose 
Ty Twr ngined Medit Bomber 
Wisc Mid-wing cantilever monoplane of all-metal construction 
Wing in five sections consisting à tw oar centre-section 
permanently attach to the fusels two outer single The North American B-25J Mitchell Medium Bomber (two Wright R-2600-29 engines). 
ions and two detachabl i-tips. Fuel and oil tanks in 
with the entres n hice Outer wing have sı 


»oses. Ail REG 


s for flotation ns of 


»ble trimming-tabs. Hydraulica 


are fitted with fixed nnd contre 
operated slotted trailing-edge laps inboard of uilerons and divided 
by tails of engine nacelles. Flaps have fairings which hinge 
upward into the wings to form a continuous slot opening when tho 


flaps are lowered 


FUsELAGE.—Semi-monocoquo f " » of aluminium 
alloy with covering of sume aterial. or of tho fuselage 
above the bottom surface of the centre-section and between the 
front spar and trailing-edge is permanently attached to and 
romovable with the ection 


Tar Unir.—Cantilever lane type with twin fins and rudders 
Elevators and rudders have fixed and controllable trumming-tabs. 
Laxptna Geanr.—Tricyele type with all wheols fully retractable. All 
wheels retract aft, the main wheels into the engine nacelles and 


The North American B-25J Mitchell Bomber. The North American F-10 Mitchell, an unarmed Photographic-Reconnalssance version of the B-25 Medium Bomber 
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ww Whe aml tailbskal inte the Fuselage Doors rover ill 
mgs in both the retracted and extended positions. Hydraulic 
vtraction, with a mechanically-operated emergenoy system, Tho 


awivelliyg nose-wheel has shimmy damper and centering device 
and lock. Main wheels have hydraulic brakes 

bows PLaxn—Two Wright Cyclone R-2000-13 two-row radial 
air-cooled engines with two-speed superchargers in semi-monocoque 
nacelles mounted below the extremities of the centre-section 
Three-bladed | Hamilton-Standard constant.speed full-feathering 
airsorews with anti-icors, Each engine fitted with independent 
fuel system consisting of two interconnected fore and aft compart- 
ments quippe with bullet-proof self-sealing fuel cells located 
between fuselage and nacelles. Three auxiliary fuel cells in centre- 
section outboard of each engine nacelle together with a self-sealing 
tank in fuselage above bomb-bay. All fuel lines in wings and 
fuselage are of self-sealing type. Additional droppable long-rango 
ferry tank may be installed in bomb-bay. Each engine has indep- 
endent oil system, 

AccoMMODATION.— Provision for crew of from four to six 
All crew positions are armoured. Heating and ve 
radio equipment, oxygen etc 

AxwaxENT.— For various models soo introduction. Bomb-bay in 
fuselage beneath wings may accommodate bombs, depth-charges 
ora torpedo. Maximum internal bomb-load 3,000 Ibs. Provision 
for 2,400 Ib. bombs on external wing racks. 2,150 lb. torpedo 
only partly enclosed in bomb-bay. 

DiMENSIONS.— Span 67 ft. 7 in, (20.6 m.), Length 53 ft. 51 wn. (16.13 
m.) Height 16 ft. 4] in. (4.0 m.), Wing urea 600.8 sq. ft. (50.6 
sq. 1n.) 


(See above). 
tilation systems, 


Weicurs—Weight empty 21,100 Ibs, (9,580 kg.), Weight loaded 
3,500 Ibs (15,210 kg.). 

Pirronsaxc.—Maximum speed 303 m.p.h. (485 km.h.) at 13,000 
Ht. GRMS m). Landing speed 95 m.p.h. (152 kmh, Climh to 


15,000 ft (4.573 m), 13 mun, Service ec 24,200 ft. (7,380 m) 


THE NORTH AMERICAN TEXAN. 
U.S. Army Air Forces designation : AT-6. 
U.S. Navy designation : SNJ. 
British name : Harvard. 
The AT-6 was first produced in. 1939 and was similar to and 


eventually replaced. the BC-1A basic combat trainer when tho 
The BC-1A was a 


Basic Combat classification was abandoned 
development of the BC-1 (SNJ-1 and Harvard 1). Both were 
ed with the Pratt & Whitney R-1340-47 engine, the BC-1 
ving a steel tube fabric-covered fuselage while the BC-1A 
had a semi-monocoque rear fuselage and a re-designed tail-unit. 

Since then several series of AT-6 Advanced Trainers have been 
built, the various sub-types varying mainly in matters of equip- 
ment. These may be summarised as follows 

AT-6 (Harvard II). Pratt & Whitney R-1340-47 
Integral fuel tanks in centre-section. 

AT-6A (SNJ-3). Pratt & Whitney R-1340-49 engine. Re- 
movable aluminum fuel tanks. The AT-6A built im Canada 
under licence by Noorduyn Aviation, Ltd. was the Harvard 
IIB. Canadian-built Harvards were also delivered to the 
U.S. Army and because of manufacturing und equipment diff- 
erences these were given the designation AT-16 

AT-6B, Pratt & Whitney R-1340-ANT. engine 

AT-6C (SNJ-4 and Harvard IA). Pratt & Whitney R10 
ANI engine. In 1941, owing to possible shortages in strategu 
materials, the structure of the AT-6C was re-designed to eliminate 
of aluminium-alloy and high-alloy steels. The wings 
ventre-section, fin, rudder, elevators, ailerons, Aups, ete, were 

ade of spot-welded low-alloy steel, and the side panels of the 
ard fuselage, the entire rear fuselage tailplane, floor bourds, 
ete, were of plywood A saving of 1,246 Ibs, (566 kg.) of 
wnimimum-alloy per aircraft. was nchieved. The fear of 
terial having found to be groundless, the 
ndard structure was later reverted to 

AT-6D (SNJ-5 and Harvard III). Pratt 
\NI engine. Standard structure as described below 
system, No photographie equipment 

The British Harvard versions of the AT 
and were fitted with British instruments, 
ete 


engine. 


shortages been 


& Whitney R-1340 
24-volt 
electrical 
4 carried no armament 
ralio, shoulder harne 


NORTHROP. 
NORTHROP AIRCRAFT, INC. 
HEAD OFFICE AND WORKS 

CALIFORNIA, 

President and Chief E; 

General Manager and € 
Cohu 

Vice-President in Charge of Production : Gage H. Irving. 

Vice-President and General Counsel ; Graham L, Sterling, Jr. 

Vice-President in charge of Sales: Theodore C. Coleman 

Secretary : Moye W. Stephens. 

Chis concern was formed in 1039 by Mr. John K., Northrop 
to undertake the manufacture of military aircraft. Mr. 
Northrop, who has long been associated with the design of high- 
performance all-metal military nircraft, was latterly associated 
with the Aircraft Company. He resigned from the 
Douglas Company in 1930 to form his new company. 

The Company's first contract was for the supply of twenty- 
four single-engined high-performance Patrol-Bomber senplanea 
for the Norwegian Government, These aircraft were delivered 
early in 1041 

In 1944-45 the Company was in production for the U.S, Army 
Mr Forces with the P-61. Black. Widow, the first American 
veroplune specifically built as a Night Fighter 
irthrop Aireraft, Inc, is also engaged in the development of 
flying-wi aircraft under Army and Navy direction 
Northrop "flying-wing" types include the XB 1 four-engined 

nber of 178 ft. (54.3 m.) span, originally intended to be fitted 

ith four pusher-mounted 3,000 h.p. Pratt & Whitney R-4: 

but also being engincered for jet propulsion ; the XP 

eat Fighter described overleaf; and the XP-79 a single 

ropelled Fighter, which crashed on its first flight. 

npany is interested in the Northrop-Hendy 

which 


Nonrinor Firup, HAWTHORNE, 


wer: John K. Northrop. 
nirman of the Board: LaMotte 1 


Douglas 


engine 


The ¢ 
Compan 


also 


was formed to develop turbo-jet power units, 


THE UNITED | OF AMERICA 


The North American AT-6C Texan Two-seat Advanced Trainer (Pratt & Whitney R-1340-AN1 engine). 


Tis Tuset Advanced Traming (ALG) or Scout "raining (SNJ) 
monoplane 

Wisus.—Low-wing cantilever monoplane. Two spar rectangular 
contre-seetion and two singlespar tapered outer sections with 


structure with aluminiim-alloy 


Aelad skin, A 


detachable wit 

spars «di amooth 

staticully-balsnced ailerons | e metal fran 

Split trathng-edge flaps between ailerous 
FUSELAGE Welded) chrome nel bilenin 

firoproof bulkhead to rear cockpit, remainder of aluminium-alloy 

semi-monocoque construction. Side panels of the forward section 
removable. 


tps. All-met 


odyuamically and. 
dud fabric covering 


and ribs 


xtuel-tube strueture: From 


are of nlnminnun-alloy and are 

Tan, Usrr.—Cantilever monoplano type. Aluminium-alloy frame 
work, fixed surfaces covered with Alclad sheet and movable surfaces 
with fabric. I rudder have trim-tabs controllable 
from both cockpits 

DING GEAR.—Retractablo cantilevor type, with wheels folding 
inwards, Retraction by engine-driven hydraulic pump. Hydraulic 
wheel-brukes,  Full-swivelling tail-whool 

Power Prawr.-One 550 h.p. Pratt & Whitney R-I340-AN1 radial 
air-cooled engine, ‘Two-bladed — Hamilton-Standard constant 
speed airscrow. Fuel tanks (111 U.S, gallons capacity) in contre 
wection. Oil tank (9.5 U.S. gallons) in engino compartment 

AccomMopation.—Tandom cockpits with — individually-operated 
sliding enclosures. Complete dual flight and engine controls in 
euch cockpit. Adjustable seat in 
adjustable gunner's seat in back cockpit 

ARMAMENT.—One 0.30 in. machine-gun in starboard side of fuselage 
forward of pilot's cockpit, ono 0.30 in. machine-gun in loading 
edge starboard outer wing, and ono 0,30 in. machino-gun on flexible 
mounting in rear cockpit. 

DIMENSIONS,—Span 42 ft. Of in. (12.9 m.), Longth 28 ft. 11] in. (8.8 


levators und 


LAN 


front cockpit, rotating and 


m.), Height 11 ft. 8} in, (3.6 m.), Wing area 253.7 sq. ft. (23.6 
aq. m.). 

WrrGHTS AND LoADINGS.—Weight emp 4,158 lbs. (1,888 lr). 
Disposable load 1,142 Ibs, (518 kg.), Normal loaded weight 5,300 


THE NORTHROP BLACK WIDOW. 
U.S, Army Air Forces designation : P-61 and F-15. 
U.S. Navy designation : FT-1. 

The Bluck Widow was built to an Army specificution issued 
in J940. Development. began in 1940, an order for two XP-61's 
was placed in January, 141, and. tho first prototype flew on 
May 26, 1042. 

P-61A and P-61B. Generally sirmilur, tho earlier P-61A boing 
fitted with two Pratt & Whitney R-2800-10 (B Series) and tho 
later P-61A and P-61B with the R-2800-65 (C Series) engines, 
all with two-stage superchargers 


lbs. (2,406 kg.), Wing loading 20.8 Ibs./sq. ft 
Power loading 9.6 Ibs./h.p. (4.35 kg./b.p.) 

PrnroRMANCE.—Maximum speed at 5,000 ft. (1,525 m.) 205 m.p.h. 
(331.2 km.h.) Cruising speed at 5,000 ft. (1,525 m.) 170 m.p.h 
(272 km.h.), Landing speod 63 mph- (101 km.h.), Service ceiling 
21,500 ft. (6,500 m.), Normal rango 750 miles (1,200 km ). 


(101.5 kg./sq. m.), 


THE NORTH AMERICAN N.A. 63. 
U.S. Army Air Forces designation : XB-28. 


The XB-28 was ordered by the U.S. Army Air Forces Materiel 
Command as part of the experimental programme on the develop 
ment of pressurised cabins for military aircraft 

lt was a twin-engined Medium Bomber monoplane with a 
trivycle landing-gear, single rudder tail-unit and pressurised 
crew accommodation fed by a mechanical engine-driven super 
charger to maintain a cabin. pressure equivalent to that found 
at 8,000 ft. (2,440 m.) up to a height of 33,000 ft. (10,060 m.) 
Cabin heating was by auxiliary heaters in the ducting that 
circulated air through the cabin, To seal the cabin section 
rubber strips were sandwiched between all riveted joints and « 
plastic compound was sprayed throughout the interior. 

Armament was carried in three two-gun turrets, all placed 
outside the pressurised area and remotely-controlled from 
sighting stations within the cabin 

The XB-28 was fitted with two Pratt & Whitney K-2800 
eighteen-cylinder radial air-cooled engines with turbo super 
chargers, one of the engines being responsible for driving the 
cabin supercharger 

The XB-28. which first Hew m EU2. played an important part 


in the development of the B-29, the first American tactical 
aircraft incorporating pressurisation to go into operational 
service 

P-61C. Two Pratt & Whitney K-2800-57 engines with single. 


stage superchargers and new Curtiss Electric airserews with 
paddle-type blades. Aircraft fitted with slatted air-brakes on 
upper and lower surfaces of outer wings 

F-15. A photographic reconnaissance version of the P-61E 


Tyrr.—Twin-engined Night Fightor 

Wrxas.—Shoulder-wing cantilever monoplano, Centre-section panels 
between contral nacelle and points outboard of engine nacelles set 
a coarser dihedral than outor wings. Two-spar all-motel structure. 
Landing flapa extend over most of trailing-edge. Aileron system 
consista of two small conventional ailerons, cach with a trim-tab, 
four retractable ailoron panels, all mechanically connected wnd 


The Northrop P-61A Black Widow Night Fighter (two Pratt & Whitney R-2800-10 engines). 
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The Northrop P-61 Black Widow. 


linked to control system, The retractable panels are perforated 
metal scoop-shaped strips and when not in uso aro retracted into 
slots noar trailing-edge. When raised they spoil airflow and 
reduce lift on one wing 

NacELLE AND Tar Booss.—All-metal structures, The tail 
are metal monocoques extending aft from engine nacelles 

Tat, Uxrr.—Monoplano type. Fins built integral with tail booms, 
the tailplune being located between the fins and above centre-ling 
of bombs, Single-piece elevator with contrally-located trim-tabs 
Statically and aerodynamically-balanced rudders. 

LANDING Gran.—Retractablo tricycle type. Main wheels raiso aft 
into booms and nose wheel into central nacolle. 

Two 2,000 h.p. Pratt & Whitney R-2800-10 eightoen 

engines. Curtiss Electric four-blade 


booms 


Power PraxT 


cylinder. radial air-cooled 


NORTHWESTERN. 
NORTHWESTERN AERONAUTICAL CORPORATION. 


Heap OFFICE AND Works: MINNEAPO! MUNICIPAL AIR- 
PORT AND 1902, MINNEHAHA AVENUE, Satnt PAUL, MINN. 

Chairman of the Board, President and General Manager 
John E, Parker. 


Vice-President and Treasurer Plufka 
and Production Manager: R. W. Whittingham, 
Jack Foote. 


George H. 
Secretary 
Assistant Secretary and General Counsel 


P-V. 
P-V ENGINEERING FORUM, INC. 
Heap OFFICE AND WORKS: ELMWooD 
Hook Roan, SHaron HILL, PENNA 
President : Frank N. Piasecki 
Vice-President and Chief Engineer: Elliot Daland. 
Secretary and Treasurer: Wesley R. Frysztacki 
The P-V Engineering Forum was organized in 
incorporated in the State of Pennsylvania in 1943. 
It 15 engaged in the design, engineering and construction of 
rotury wing aircraft, specialising in helicopters. Its first heli- 


Ave, BELOW CALCON 


1941 and 


constant-speed full-foathering nirserews, 12 ft. 2 in. (3.7 midi 
meter. Self-sealing fuel tanks in wings, Streamline auxiliary drop 
tanks may be curried under wings outboard of engine nacelles 
ACCOMMODATION.—Crew. of three 
operator, in central nacelle 


comprising pilot, gunner and radar 

All crew positions armoured 

ARMAMENT forward firing 20 mjin inderside f 
fuselage aft of nose-wheel well and four 50 cal. machine-guns in 
460-dogree electrically-operated General Electric dorsal turr 
Turret i# remotely controlled and fi 
one of two gun-sighting stations 
Radar equipmen' 

Dimensions —Span 66 ft. (20,13 m.), Length 48 ft. 11 in, (13 
Height 14 ft, 2 in. (4.3 m.), Wing aron 004 sq. ft. (61 

Werant Loaprp.—27,000 lbs. (12,260 ky.) 

PERFORMANCE.—Maximum speod 376 m.p.h. (000 km.h.) at 17,000 It 
(5,100 m.), Climb to 25,000 ft. (4,575 rn.) 13 min., Service 
33,000 ft. (10,070 m.). 


Four cannon in 


d by the pilot or frorn either 
Full 


ne forward und ono uft 


ceiling 


THE NORTHROP N-2B. 
U.S. Army Air Forces designation : XP-56. 
The XP-56 is one of several typos of fighter aircraft which 


have been developed experimentally for the Army Air Fores 
design project 
»f all-metal construct 


ooled rad 


to investigate possible future aircraft 

It is n tail-leas mid-wing monoplane « 
"he Pratt & Whitney R-2800 eighteen-cylinder air 
buried in the short symmetrical fuselage urnidali 
and two co-axial contra-rotating three-bladed pushe 
propellers, Tho ducted cooling air intakes are in the | 
edge of the wings. 

Lateral and directional control are by 
of the dre opir 
trailing-edge inboard 


engine is 
drives 


poilera hinged 1l 
z tips. F 


with the upper and lower surface g 
the dr 


vators are hinged at the 
The landing-gear is of the retractable tricycle t 


main whoels being raised into the undersurface 
and the nose wheel into the fuselage 
The pilot's cockpit is in front of the leading-edge of the wing 


and in front of the cockpit is the armament compartment 
vhich there are two 20 m/m. cannon and four 50 cal achir 
guns. 


No further detail 
for publication 


of this interesting ueroplune ure avuila 


The Northrop XP-56 Experimental Single-seat Tail-less Fighter (Pratt & Whitney R-2800 engine) 


Chief Engineer: B, H. T. Lindquist, 
Comptrollor : "T, W, Pallistor 
Planning Director: Lynn J. Lubis 


This company was formed in February, 1942, to manufacture 


the Waco CG-4A fifteen-seat troop-transport and cargo-glider for 
the U.S. Army Air Forces, The Company delivered the first 
CG-4A glider to the Army Air Forces in September, 1942 


copter—the PV-2—demonstrated for the first time in September, 
1943, at the Washington National Airport, was the second 
Amorican helicopter to be flown publicly 

Under « confidential contract with the U.S. Navy Depart 
ment, Bureau of Aeronautics, it has built the PV-3 experi 
mental helicopter, and, during the war, was also engaged as a 
sub-contractor for the manufacture of PBY Catalina and radar 
purts 

THE P-V 2. 

Ihe PV.2 is un experimental single-seat single-rotor heli 

copter which has been flying since the middle of 1943. The 


The Piasecki P-V2 Experimental Single-seat Helicopter (90 h.p. 


Franklin engine). 


In May, 1943 the Company under an experimental contract 
with the Army Air Forces designed n detachable engine install 
ation for the CG-4A and flew the first glider of this type under 
its own power. This model, designated the XPG- 
with 20 h.p. Franklin 6AC-298 horizontally-opposed 
engines in nacelles mounted on the bracing struts below the wing 

The N 
the Wa 


was fitted 


two 


thwestern is also imanficturin 


UG-13. thirty-seat troop transport and. cargo 


Aeronautical Corp 


power-plant is a 90 h.p. four-cylinder Franklin vertically mounte 1 


aft of the pilot's compartment and driving through a universally 
jointed shaft, the three-blade 25 ft. (7.6 m.) diameter rotor. The 
rotor blades have a constant chord of 9} in. except at root and 
tip and are built round a steel-tube spar, with wood ribs, leading 
and trailing edges and fabrie covering. The two-blude anti 
torque, or directional, control rotor mounted aft on the right 
side of the fuselage is 5 ft. in diumeter und is geured to maintain 
a constant speed relationship to the muin rotor, With the 
main rotor turning at approximately 350 r.p.m. in normat 
horizontal cruising flight the unti-torque rotor turns at 1,000 
1,700 r.p.m. 


The column for fore-and-aft and lateral control is suspended 
from the roof of the cabin, with conventionyl foot pedals changing 
the pitch of the anti-torque rotor for directional control 


Ihe rotor controls, of which no details are available, ar 


housed in the fabric-covered faired “discus” some 3 ft, in di 
meter which encloses the roots of the rotor blades. The PV-2 
differs from other helicopters in that pitch can be set and the 


craft flown with the throttle. For take-off, the pitch control 
is set in the forward position and the throttle opened until the 
eraft ascends vertically, To char from vertical to forward 
motion the control column is pushed forward and then eased 
back to neutral as the craft gains speed. The throttle can then 
be eased back to maintain cruising speed. 


The fuselage is of normal welded steel tube construction 
faired up over the rotor mount to the rotor hub and covered 
with fabric, The landing gear is of the normal two-wheel and 


The rotor blades may be grouped aft over tl 
craft to be housed in an ordinary gar 


tail-skid type 
fuseluge to allow the 


Specification. 
Rotor blade diameter 25 ft. (7.62 m 
Rotor blade chord 91 an. (0.24 m 


Anti-torque rotor diamoter 5 ft, (1 
Main Rotor speed (cruising) 350 r.p.in 
Anti-torquo rotor speed (cruising) 1,000 r.p.rn. 

Weight loaded 1,000 lbs, (454 kg.) 
Maximum speed 90-100 m.p.h, (144-180 k 


Cruising speed 65 mi p.h, (104 km.h.) 
THE PV- 3. 
U.S. Navy designation : XHRP-1 
Tho PV-3 is à largo helicopter with accommodation [or à crew 
of two and ten passengers, It has two large rotors, one at t 


end of the fuselage, which is 48 ft. (14.6 1m.) long 
he PV-3 has flown successfully but at the time 
press no further details were available for publication 
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PIPER. 
TNE PIPER AIRCRAFT CORPORATION. 
Hean Orrtos AND Works; Lock HAVEN, PENNSYLVANIA. 
President, General Manager and Treasurer : W. T. Piper, Sr. 
Vice-President: T. V. Weld. 
Chief Engineer ; Walter Jamouneau. 
Secretary and Assistant Treasurer: W. T, Piper, Jr. 


Originally the Taylor Aircraft Co., this firm was reorganized 
and renamed the Piper Aircraft Corpn. in 1937. 


In 1938, the Company's first full year of production, 737 
"Cubs" were built. The 19 production totalled 1,806 and in 
1940 3,016 Cubs were delivered. Production was further 
stepped up in 1941 and before the end of year the 10,000th 
Cub had been completed 

During the War the Piper Company produced the L-4 Grass- 
hopper light liaison and observation monoplane. 

For post-war use the Company has under development several 
new designs, including the 55 h.p. single-seat Skycycle, the 113 
h.p. two-seat Skycoupe and the 165 h.p. four-seat Skysedan, 


THE PIPER GRASSHOPPER. 
U.S. Army Air Forces designation: L-4. 
U.S. Navy designation : NE-1. 
British name : Piper Cub. 


The Piper Grasshopper is a light observation and liaison 
monoplane which has been developed from the Cub Trainer. 
It is basically similar to the civil model except that the rear 
of the cabin has been provided with greater window area. This 
aircraft was originally given the Army designation O-59 but was 
subsequently transferred to the liaison category and re-designated 
the Led 


L-4D und L-4H were all manufactured under Army 
ind from each other only im minor details, 
1 L-4 Series were civil models which were 
ondhand pre-ghder traming and other miscell 
aneous duties, These civil models are identified as follow 


L-4C. J3L-65 Cub Trainer. Lycoming 0-145-B1 engine 
L-4D. J3F-65 Cub Trainer. Franklin 4AC-176-B2 engine 
L-4E. J4 Coupe. Continental A75-9 engine. 

L-4F. (originally UC-83). JOA Cruiser, Continental A75-8 


gine 

L-4G. J5B Cruiser Lycoming GO-145-C2 engine 

The following description applies to the L-4A, L-4B and L-4H 
models. 
Type —Tw 


Liaison and Reconmossance monoplane 


we Uxr LANDING GEAR. Samo ns for 
J3 
WER PLA e 05 h.p. Continental O-170-3. four-cylinder horiz 
Fuel tank (12 C.S. gallons) 
bulkhead 
cabin seating two in. tandem with dual 
er at may face forward or t and when in 


able for 


er position a small aps, ete, is provided, In L-4H 


radio is standard equipment. No radio in L-4B and L-4A 

Span 33 ft. 2h in. (10.7 m.), Length 22 ft. 44 in. (6.83 

n), Height 6 ft. 81n. (1.9 m.), Wing area 178.5 sq. ft. (10.5 sq. mn.) 
Wan Weight empty (L-4A with radio) 740.105. (336. ky.) Weight 


empty (without radio) 695 Ibs. (315. ), Weight loaded 1,220 Ibs 
laximum speed 87 mph. (139 kmh), Cruising 

(120 ker Stalling speed 39 m.p.h. (60.8 kmh), 

I ib 450 ft min. (130 m min.) Service eciling 11,500 


e 260 milen (416 J 


THE PIPER CUB J-3 TRAINER. 
o-seat light trair 
High-wing braced monoplane, Wings attached direct to 
built-in contro-section on top of the fuselage and braced to tho 
lower longerons by steel-tube Vee struts, Wing structure consists 
of spruce spars and aluminium-alloy ribs, tho whole being covered 

nh fabrie F'risc-type. wlerons operated hy enblos. 


g monoplane 


FosLAGE.— Rectangular structure of welded steel tubes, with fabric 
covering. 

Tail Uxrr.—Normal monoplano type. Welded stoel-tube framework, 
covered with fabric. 

Gean—Divided typ 
holf-axles hinged to cabane below fuselage. Rubber-cord springing 
at top anchorages of axles, Wheel landing-genr may be replaced 

twin Edo all-metal flon 
r.—Ono 63 hp. Continental, Lycoming or Fraukhn fi 
1 engine Main fuel tunk 


Consists of two side Vees nud two 


inizontally-opposed mir 


lup 

AccoMMODATION.—Cabin seating two in tandem under the wing 
Dual control, with front control detachable, Baggage compartment 
at back of cabin. 


The Piper L-4H Grasshopper Light Observation and Liaison Monoplane (65 h.p. Continental O-170-3 engine). 


DIXENSIONS 
Height 6 ft 


Wis AND LOADINOS 
360 Iba. (163 kg), Disposable lond 340 Ihs 
Wing loading 6.7 


1,220 Ibs. ( 


l'ERFORM. 
spoed 7 
Initial rate 


CE 


11,500 ft. (3 


Wr 


64 kg.) 
l'ower londing 


ph 


The Piper J4 Coupe Two-seat Light Cabin 


Spun 45 ft. 2] in. (10.7 
Bain, (1.9 m.), Wing aren 178 
Weight empty 680 Ibs, (309 ky.), Pay load 


18.7 Ibs./h.p- (8.5 
Maximum speed 8 


Tan, Uvrr.—Braced monoplane typ 


covered with fabrie.  Solf-aligning 


Elovator tab adjustable in flight 


Laxor 


Gran 
oleo-springing. 
enclosed in streamline foirin; 
landing gear may be replaced by twin metal floats, 


wer PrANT.—One 75 hp. Continental 


Divided type. F 
Hayes whe 


horizontally-opposed | nir-cooled 


mounting 


wine completely 


tank (16 U.S. gallons) in fuselag 


ACCOMMODATION 
controls, Doors on each sido of 
aft of cabin. 


Disrissto 
Height. 6 ft 
WEIGHTS A 


The Piper AE-1 Light Naval Ambulance (100 h.p. 


Span dU ft 
10 in, (2 


Enclosed cabin seating two side-by 


Cabin hentor. 


Lycoming engine). 


4} in. (6.83 m.) 


Weight loaded 


(120 km.h.), Stalling speed 38 m p.h 
limb 460 ft /nun 

510 m ), Cruising range 
THE PIPER J4 COUPÉ. 


Tyrr.—Two-sent light cabin monoplane 
AND FUSELAGE.—Same ns 


el-tube framework 


els and 
Full-swivelling tail-whoel 


four-cylinder 


nolosed in hinged cowling 


side with dual 
Luggage compartment 


), Wing n 
Loapivos,—W eight empty. 803 Tbs 


Monoplane (75 h.p. Continental engine) 


275 Ibs, (125 Disposable load 5 
1,400 tbs. (037 kg), Wing loading 7.64 1 
V'ower loading 18.7 lbs./h.p. (8.9 kg./h.p. 


), Weight loaded 
(37.3 kg./sq. m.) 


Perronsasce.— Maximum speed 100 m.p.h. (100 kimn.h.), Cruising 
speed 96 m.p.h. (150 km.h.), Landing speed 40 m.p.h. (64 kmh), 
Initial rate of climb. 450 ft/min, (138 m.[min.), Service ceiling 
12,000 ft. (3,660 m.), Cruising range 455 miles 5 krm.) 


THE PIPER J5B CRUISER. 

Tyr —Three-seat light cabin monoplane 

Wrsos, FusetAGE AND Tark Uir,—Sarne type and structure as for 
Cab Coup 

Lanpixe Gear—Samo as for Cub Trainer 

Power PLavr.—One 75 hp. Continental A-75-8 four-cylinder 
horizontally-opposed air-cooled engine. Fuel tank (25 U.S 
gallons) in fuselage, Also available with the 73 l.p. Lycoming 
geared engine. 

ACCOMMODATION. — Enelo: 
side-by-side seat be Dual controls. 

DixENSIONS.— Span 35 ft. 54 in. (10.8 m.), L 
Height. 6 ft. 10 in. (2.1 m.) Win 


cabin with single seat forward and 


ngth 22 ft. in. (6.9 m.), 
aron 178 sq. ft. (16.6 


WxtünTs AND. Lo DINGS.— Weight empty 830 Iba kg.) Pay load 
180 Ibs, (172 kg.), Disposable lond 620 Ibs, (281 kg.), Weight londed 
1,430 ths, (658 ki), Wing loading 8.1 Ths./sq. ft. (30.5 kg./sq. m.) 
l'ower loading 18 Ibs./h.p. (8.8 kg./h.p 

Perrormance.— Maximum speed 100 m.p.h. (100 km.h 
speed 85 mph, (136,8 km.h), Landing speed 39 m.p.h. ( 

Initial rate of elumb 450 ft./min. (138 in ./min.) 
10,000 ft. (3,050 m.), Cruising range 450 miles ( 


THE PIPER J50 SUPER-CRUISER. 
Che Super-Cruiser is similar to the Cruiser but is fitted with 
the 100 h.p, Lycoming engine and has a fuel capacity of 25 U.S 
gallons 


Ditexstoss.—Same as for GSB Cruiser 
Wetonts AND. Loaptyus.- Weight empty 800 Ibs. (390 kg.), Disposable 
load 690 lbs. (313 kyo). Weight loaded 1,560 lbs. (703 kg, Wing 


ling 8.5 bs /sq, ft, (ALG kgs. m), Power loading 15.5 Ibs./h.p 
(7 kg-jh.p.) 


lruronuaNck.—Maximum. speed. 10 mph. (176. km.h.), Cruising 
poed 90 in p.h. (144 kind), Landing speed 42 m.p.h. (07.2 km.h.), 
Initial rate of climb 030 ft/min, (198 m./min.), Service ceiling 


15,000 ft. (4,075 m ), Range 300 miles (480 kin.) 


THE PIPER AMBULANCE. 
U.S. Navy designation: AE-1 (formerly HE-1) 

The AE-1 is an ambulance conversion of the JōC Super 
Cruiser which has been specially developed for the U.S, Navy 
Accommodation is provided for a pilot and one stretcher case. 
The deck of the fuselage from the trailing-edge of the wing to 
the fin is arranged to hinge up to permit the loading and 
unloading of a U.S. Navy standard stretcher 


DIMENSIONS.—Same as for Super-Cruisor 


Wi Weight empty 906 Ibs. (411 kg), Weight loaded 14,26 Ib. 
(047 kg.) 

PemrowwANCE. Same as for Super-Cruiser exeopt Landing spoed 
45 m. p.h. (72 ket), Initial rate of climb 600 ft. /min, (183 m./min.), 
Runge 264 miles (422 kin.) 


N 
uw 


ALL THE WORLD'S AEROPLANES 


PLATT-LE PAGE. 


PLATT-LEPAGE AIRCRAFT COMPANY. 

Hran Orrick anp Works: EDDYSTONE, PA 
President : W. Laurence Le Page 
Vice-President: Haviland H. Platt 
Vice-President. and Treasurer: J 
ary: H. F. A. Sessions 

This company is devoting its attention to rotary wing aircraft 
Its entire resources are at present devoted to confidential work 
for the U.S. Government, including the development and pro. 
duetion of experimental rotary wing aireraft for the Army Air 
Forces. 

Only brief details may be given concerning the Platt-Le Page 
XR-l and XR-1A helicopters which, after successful trials by 
the Rotary Wing Branch of the Air Technical Service Command 
at Wright Field, Dayton, Ohio, have been accepted by the U.S 
Army 

Both are fitted with one Pratt & Whitnoy R-985-ANI engine 
mounted within the fuselage and driving two 30 ft. 6 in. (9.3 m.) 
oppositely-rotating three-blade rotors carried on faired out 
riggers, one on each side of the fuselage, ‘The erew of two is 
seated in tandem in the nose of the fusclage, the only difference 
between the XR-1 and XR-1A being in the amount of trans 
parent panelling provided. In the XR-1 only the continuous 
canopy over the two seats and the lower half of the pilot's com 
partment is glazed, whereas in the XR-1A the entire compart 
ment including the sides and nose is fitted with transparent 


Brooks B. Parker, 


panels for maximum visibility. The loaded weight of the 
XR-1 is about 4,800 lbs. (2,180 kg.) 
REPUBLIC. 

THE REPUBLIC AVIATION CORPORATION. 

Heap OFFICE AND Works: FARMINGDALE, Long ISLAND, 


N.Y 
President Alfred Marchevy 
Vice-President and Manager of the 
C. Hart Miller 
Vice-President 
Mundy I, Peale 
Vice-President in Charge of Engineering 


Farmingdale Division 


and Manager of the Evansville Division 


\lexander Kartveli 


Vice-President and Director of Exports; Harrison W. Flick 
inger 
Vice-President and Counsel; John J. Ryan 


Secretary and Treasurer Thomas Davis 

During 1943 the Repubhe Aviation Corpn 
production of the P-47 Thunderbolt interceptor fighter monoplane 
for the U Army Air Forces and, through Lend /Lease, for the 
Air Forces of Great Britain, Russia, France and Brazil. In 
crei l contracts placed with the Company during 1943-44 for the 
P.47 made necessary further expansion of the Farmingdale plant 
and the establishment. of new production facilities in Indiana. 
Thunderbolt production passed the 10,000 mark in September, 
1944. 

\ standard high-altitude fighter in the U.S, Army Air Forces, 
the Thunderbolt was employed primarily as a long-range bomber 
escort over Germany and enemy-occupied territory, Early in 
1944 it went into service as a dive-bomber and ground-attack 
fighter in Italy and it became a foremost factor in the ground 
operations in the European mvasion and subsequent operations 
Western Front It the Pacific theatre 
of operations both as a high-altitude bomber escort and as a 
low-altitude ground attack fighter 

During the War the Company was engaged in the develop 
ment of a large four-engined photographic-reconnaissance 
monoplane under the designation XF-12. Fitted with four 
Pratt & Whitney R-4360 engines this aeroplane had a range of 
4,500 miles 200 km.) This design forms the basis of the 
RD-2 Rainbow high-performance transport. which the company 
is building to the order of Pan American Airways. 


was in large-scale 


on the was also in 


THE REPUBLIC THUNDERBOLT. 
U.S. Army Air Forces designation: P-47. 
British name : Thunderbolt. 
The specification to which the P-47 was designed was drawn 
up at Wright Field in June, 1940. The original XP-47 design 
was for a lightweight interceptor fighter fitted with an Allison 


The Republic P-47D Thunderbolt Single-seat Fighter (Pratt & Whitney R-2800-21 


The Platt-Le Page XR-1A Experimental Twin-rotor Helicopter (Pratt & Whitney R-985-AN1 engine) 


The Republic P-47D Thunderbolt Single-seat Fighter with three auxiliary fuel tanks. 


V-1710 liquid-cooled engine and an armament of one 50 cal 
and one 30 cal. guns and provision for two additional 30 cal 
wing guns, This was not proceeded. with 

l'he first experimental prototype of the Thunderbolt as it is 
known to-day was the XP-47B which was flown from Farming 
dale to Mitehel Field on May 6, 1941, Production got under way 
in the following November. Tho first production P-47B was 
delivered on March 18, 1942 

P-47's began to arrive in Britain in November, 1942, and the 
first operational mission with the 8th Air Force was made on 
April 8, 1943. The first mission with auxiliary fuel tanks 
took place in July and during the last few weeks of 1943 the 
first fighter-bomber missions with two 500 Ib. bombs were made. 
The first pairs of 1,000 lb. bombs were carried by P-47's in 
Italy early in 1944 


A d i E Um a 


engine). 


The Thunderbolt, in addition to being a standard fighter in 
the U.S. Army Air Forces, was also supplied, under Lend/I 
to Great Britain, Russia, France and Brazil. The R.A.F. used 
the Thunderbolt in India and Burma, The Brazilian fighter 
squadron which served in Italy was equipped with Thunderbolts, 

The 10,000th Thunderbolt came off the assembly lines at Farm. 
ingdale on September 20, 1944, just two and a half years after 
the first P-47B was delivered to the U.S. Army Air Forces. 

The following are the principal production and development 
versions of the Thunderbolt 


P-47B. 
radial air. 
Curtiss Electrie four-blade constant-speed airse 


ase, 


2,000 h.p. Wright 1-3800-21  eighteen-cylinder 
cooled engine with exhaust-driven turbo-supercharger. 
ew 12 ft. 2 in 


(3.7 m.) diameter. Self-sealing fuel tanks 7 U.S. gallons 
capacity). Armour protection for pilot. Eight 50 eal. machine. 
guns. Length, 34 ft. 10 in. (10.6 m.) 

P-47C. Similar to P-47B but fitted with special shackles to 


carry one 200 U.S, gallon auxiliary fuel tank under the fuselage. 
Overall, length, 35 ft. 7 in. (10.8 m.) 


P-47D (Thunderbolt I and II). t models similar to the 
P-47C but fitted with universal shackles under fuselage for either 
droppable fuel tank or 500 lb. bomb, and similar wing racks. 
Later models fitted with water injection, which added several 
hundred horse-power for emergency use; improved turbos 
wide-blade airscrews 13 ft. (3.96 m.) diameter, which added 
400 ft. per minute to the climb ; increased fuel capacity, which 
increased the radius of action to 637 miles (920 km.) ; jettisonable 
standard canopy and, later, a new jettisonable "blister" hood 
and flat bulletproof windscreen. The bomb load was increased 
from two 500 Ib. to two 1,000 Ib. and one 500 Ib. bombs, and 
three auxiliary fuel tanks could be carried externally on the 
same racks. Various combinations of bombs and tanks could 
be carried to suit tactical requirements, After the introduction 
of the “blister hood" in the P-47D-25 a dorsal fin was added 
Overall length 36 ft. Ly) in. (11 m.). 

XP-47E. An experimental version of the 
a pressure cabin. Only one aircraft was so fitted 

XP-47F. Another experimental version of the P47B fitted 
with laminar flow wings. 

P-47G. Similar to P-47C and carly D but built by Curtiss 
Airplane Division at Buffalo, N.Y Progressive. developments 
introduced in P-47D, including water-injection and racks for 
bombs or auxiliary fuel tanks, also incorporated in P-476. 

XP-47H. A modification of tho P-47B to test the experi 


P-47B fitted with 
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ental Chrysler XIV 
P-4TJ. 


anges. 


2220 inverted Vee liquid-cooled engine 
Similar to the P-47D but with many engineering 
x Weight reduced by 1,000 lbs. (454 kg.). Reduced 
diameter engine cowling with cooling fan. Redesigned wings. 
Many features of this experimental model were incorporated 
in the production P-47M and N 

P-47M. A special model which went into service in Europe 
early in 1945. Fitted with a P-47D wing. P-47N fuselage 
and a 2,100 h.p. Pratt & Whitney R-2800-57 engine with larger 
supercharger and improved water-injection system. Was 
claimed to be the fastest airserew-driven aeroplane in service 
at that time and to be successful in combatting German jet 
propelled figl 

P-47N. A long-range fighter developed for 
duties in the Pacific theatre. Same fuselage and power-unit as 
the P-47M but fitted with re-designed wings of 18 in. greater 
span and 22 sq. ft. increased area and with squared wing-tips 
and larger aile increased petrol capacity with eight ad 
ditional tanks, one in the leading-edge of each wing and three 
near each wheel well; and a strengthened landing-gear with 
wider tread, Armament the same as for previous P-47's but 
provision for two 500 Ib. bombs and ten 5 in. rockets under the 


bomber escort 


rons ; 


wings. Maximum weight over 20,000 Ibs. (9.080 kg.) 
Tyrs.—Single-seat Long-range Fighter or Fighter-Bomber. 
Wivos.—Low-wing cantilever monoplane, Republic 8-3 wing section 


Aspect ratio 5.61 Incidence + 1°, Dihedral (upper surface) 4°. 
Wings taper in chord and thickness, the leading-edge having a 
straight taper of 3° and the trailing-edgo a curved taper, termin- 
ating in rounded detachable wing-tips. Ailerons on skew hinges 
Hydraulically-operated NACA slotted trailing-edgo flaps between 
ailerons and fuselage. The flaps are on trapezoidal linkage hinges 
which permit them, when lowered, to move first aft thon down and, 


when retracted, first up and then forward, Later P-47's have elect 
rically-operated dive-recovery flaps just forward of the main 
flaps. When in retracted position these lie flush with underside of 
wing 

FusELAGE.—Oval-section all-metal monocoque structure. 


All-metal structure with 
and elevators, Control 
balanced and provided 


Tart Uxrr.—Cantilever monoplane type. 
metal-covered fixed rudder 
surfaces statically and aerodynamically 
with trimming-tabs. 

Lanpixo GEAR.— Retractable type. Cantilever shock-absorber struts 
retract inwardly, the wheels being raised into wells in the underside 
of the wings. Fairing plates on legs and wheels and hinged 
fairings on inner edges of wells close apertures when wheels are 
raised. Retractable tail-whoo! 

Power Prawr (P-i7D).—One Pratt & Whitney R-2800-69 Double 
Wasp eightoen-cylinder air-cooled supercharged engine rated nt 
1,625 h.p. at 30,000 ft. (9,150 m.) and with 2,300 h.p. available for 
take-off equipment provides an emergency 
increase 5 h.p- G.E. turbo supercharger located 
in rear f Air fed to impeller through scoop in lower portion 
of cowling and compressed air led forward to carburetter through 
intercoolers in side of fuselage. Exhaust gases nre ducted aft to 
supercharger through throttles which control spoed of turbine and 
after passing through turbine are ejected through large diameter 

near tail-wheel, Four-bladed Curtiss Electric constant 

i full-feathering airacrew. Two self-realing and armoured 

fuel tanks in fuselage, the main tank (270 US Mt of 


(100 U.S. gallons) 


surfaces, 


( gallons) 


the fireproof bulkhead and auxiliary tank 
beneath pilot's seat. Auxiliary droppablo fuel tanks of various 
capacitie fuselage and/or wings. In 
P-40N greatly fuel capacity in eight additional wir 

tanks, nearly doubling the former total internal capacity. Oil tank 
in front of firewall and two oil coolera in lower portion of engine 
win nir duet to 


may be carried beneath 


increased 


cowling, ene on ench aide of upercharger 
trailing: ob wing 
r" dype ennopy. — Bullet-proot 


Cock 


MOCOMMODATIC Enclosed cockpit 
Sliding moulded plastic “hl 
windsereen and front and rear armour protection for pilot 
pit and other vulnerable points armoured 

ARMAMENT, — Hight four in cach wing outboard 
f landing-gear Combat cine-camera in 

t wing or wing! 

Maximum 


50 cal. machine-gu 
Guns electrical y-fired 
ut. Bombs may be carried under fuselage 


one under each wing, 


bomh Jond : twe bombs, 


The Republie P-47N Thunderbolt Long-range Fighter. 


THE UNITED 


TES OF AMERIG. 


An R A.F. Republic Thunderbolt II fitted with two auxiliary long-range tanks. 


The Republic P-47N Thunderbolt Long-range Fighter (Pratt & Whitney R-2800-57 engine). 


and one 600 Ib. bomb undor the fuselage. Ten Sin, velocity arcraft Tair Uxir.—Cantlever monoplano type. Lower fin integral with 
rockets muy be carried, the [ntest. type of rocket needing neither the hull, t pper fin and tailplane of all-metal stressed skin con 
nehing-rails or track struction. Elevators and rudder have metal frames and fabric 
DiwENsIONS.—Span 40 ft. Oy) in. (12,4 m.), Length 30 ft covering 
(11 in), Height. 14 ft. 2 in. (4.3 m.), Wing aron 300 sq LANDING GEAR.—Retractable type. Main struts hinged to chines of 
sq. m.) hull. Struts and wheels raised electrically into recesses in 
Weiont Loapen (P-47D).—12,600 Ibs, (5,075 kg.) sides of hull superstructure, ‘Tail-wheel at rear step. Water 
PERFORMANCE (P-47D).— Maximum speed 440 m.p.h, (704 km.h.) at rudder aft of tail-wh 
29,000 ft. (8,860 m.), Landing spoed 100 m.p-h. (100 km.h.), Climb — powyn Prasr.—One 176 h.p. Franklin 6ALG-315 six-cylinder horiz 
to 15,000 ft. (4,575 m.) 5.1 min., Service ceiling 40,000 ft. (12,200 m.) ontally-opposed wir-cooled engine driving à. two-blade fixed-pitch 
THE REPUBLIC SEABEE AMPHIBIAN. wood propeller aft of the wings and cabin. Fuel tanks m wing 
$ ACCOMMODATION.— Enclosed cabin seating three, two side-by-side in 


The C-1 amphibian was designed t H. Spencer and 


and one behind. Contrally-mounted wheel may. be 


front 


wung 


has been developed and built by the Republic Aviation Corpn. in ferit af either snnt. Dial ruler pedal, Twanda x aver 
ns a prototype for post-war produc tion. avceas to front seat. Back of rurlithinnd: front sat wort 
In 1945 the U.S. Army placed an order for a modified version Aoi Da. toar Mets uu caintnebeunt ats fur 
of this aircraft for Air/Sen Rescue duties. ot 
Tyre.—Three-seat Amphibian flying-bont Dimexsions.— Span 36 ft. (LE m). Length 26 ft. 6 in. (8 1), Height 
Winos.—-High-wing cantilever monoplane, Wings taper in chord and (on wheela] 8 ft. 7 in. (3.09 m.). Wing area 170 sq. ft. (15.8 sq. m.) 
thickness with dihedral on lower surface only, Attached. directly e 
to tho top of the hull superstructure All-aiotal str Lakin Weron Loant LoNeight emnty deren lbs. (805 kg.), Dis 
Atruction. Ailorona and. vacuum-oporated slotted flaps. have posable lod 825 Ibs. (375 kg Weight lone 600 lbs. (1,180 kg 
Some fens k n iaaii "r Wing | wur 15.2 Iha, fee, ft. (74.2 log. iq; m.) D^ loading 14.9 
and fabrio covering By cL fm ] 
Hie. Basic structure is a shallow two-step boat hull with the cabin Hp: (0.7 gag 
tructure built up forward and tho rear portion swept up to carry P'enromsasek. Maximum. speed 125 mph. (200. km.h), Cruising 
the tailunit. All-motal structure covered. with Alclad. All speed. 105 m.p.h. (68 Landing speed (with flaps) 53 m.p.h 
motal stabilising fouts attached to wings by single fabricated 85 km.h ), Initial rate of climb 750 ft. min. (230 m./min.), Service 


eiling 12,000 fr. (3,000 m.), Cruising range 420 miles (672 km.) 


streamline tubular struts 


The Republic Seabee Light Amphibian Flying-boat (175 h.p. Franklin engine). 
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ALL THE WORLD’S AEROPLANES 
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RYAN. 

THE RYAN AERONAUTICAL COMPANY. 

Heap Orrick AND Works: LiwpnERom Frevp, San DiEGO, 
CALIFORNIA, 

President and Treasurer : T. Claude Ryan. 

Vice-Presidents: Earl D, Prudden, Eddie Molloy and George 
Woodward (and Secretary). 

Chief Engineer : Benjamin T, Salmon. 

The Ryan Aeronautical Company is a successor to the old 
Ryan Company which produced the seroplane in which Mr. 
Charles Lindbergh made the first non-stop flight from New 
York to Paris in 1927. Mr. T. Claude Ryan severed his 
connections with the original Ryan Company in 1927 but he 
continued to operate the Ryan School of Aeronautics which he 
had established at San Diego in 1922, 

In 1933 he saw an opportunity to re-enter the manufacturing 


ST. LOUIS. 


ST. LOUIS AIRORAFT CORPORATION 
$T. LOUIS CAR COMPANY). 

Heap OFFICE AND Works: Sr. Lovis, Mo. 

President and General Manager: E. B. Meissner. 

Vice-Presidents : N. L, Rehnquist and H. M. McKay 

Chief Engineer; L. 8. Lutton. 


(DIVISION OF THE 


SCHWEIZER. 

SCHWEIZER AIRCRAFT CORPORATION. 

HEAD OFFICE AND Works: CHEMUNG 
County Amromr, Erma, N.Y. 

President and Chief Engineer 
Schweizer. 

Vice-President and General Manager 
Paul A. Schweizer. 

Secretary ; Robert P. McDowell. 

The Schweizer Aircraft Corpn. special- 
ises in the design and construction of 
gliders and sailplanes for military and 
civilian use, It also manufactures parts 
and assemblies for other aircraft companies 
under sub-contract. ‘The company further- 
more maintains a complete aircraft and 
glider overhaul and repair service and 
does work in the heat-treatment and 
processing of aluminium and in magnaflux inspection. 


THE SCHWEIZER SGS 2-8 SAILPLANE. 
U.S. Army Air Forces designation : TG-2. 
U.S. Navy designation : LNS-1. 
Tyrr.— Two-seat. high-performance 
Wiwos.—Semi-cantilever  shoulder-wing monoplane. — Single-strut 
bracing. Braced wings rectangular, outer cantilever 
portions tapered with rounded tips. Single aluminium-alloy spar, 
with metal D leading edge. Aluminium-alloy pressed ribs canti- 
levered from rear face of spar with fabric covering to trailing edge. 
Metal-framed fabric-covered ailerons 


Ernest 


all-metal Sailplane 


portion of 


FesELAGE.— Welded chrome-molybdenum steol-tube structure covered 
with fabric 
Tam, Uwrr.—Cantilever monoplane type. Framework of formed 


steel and aluminium-alloy parts and covered with fabric 
LaxpiSG-GEAI.— Single wheel with friction-type brake rigidly mounted 
on centre-line with single skid on rubber blocks forward of wheel 
Rubber-mounted tail-skid 
AccoMMODATION.— Tandem 
Dunl controls. 
Dimensions.—Span 52 ft. (15.80 m.), Length 25 ft. 3 in. (7.7 m.), 
Height 6 ft. 10 in. (2.1 m.), Wing aroa 214 aq. ft. (19.9 sq. m.) 
Wirosrs AND. LoApING,— Weight empty 460 Ibs. (208.8 kg.), Weight 
loaded 860 Ibs. (390.4 kg.], Wing loading 4.01 lbs./sq. ft. (1.95 
kg./sq. m.) 
PruromwANCE— Maximum glide, dive or aeroplane tow speed 72 
mph. (115.2 km.h.), Maximum Auto or winch tow speed 54 m.p.h 
(86.4 km.h.), Stalling speed 34 m.p.h. (54.4 km.h.) 


THE SCHWEIZER SGS 2-12 SAILPLANE. 
U.S. Army Air Forces designation: TG-3A. 
Tyre.—Two-seat high-performance Sailplane. 
Wixos.—Cantilever low mid-wing monoplane. Middle half of wing 
of rectangular plan form, outer portions tapered with rounded 
tips, Single cantilever spruce spar, spruce and mahogany plywood 


sents under continuous transparent 


canopy 


SIKORSKY. 


SIKORSKY AIRCRAFT DIVISION OF THE UNITED AIRCRAFT 
CORPORATION. 


Hrap Orrick asp Works; Sooru Avexce, Briparrorr 
CONN 

General Manager B. L. Whelan 

Engineering Manager Igor L Sikorsky 


Michael B. Gluhareff 


Chief Engineer 


Assistant Engineering Manager: Serge E, Gluhoreff 
Factory Manager: John L. Brown, Jr 

Assistant Secretary : Richard ‘T. Horner 

Assistant Treasurer: J. H. Spade 


In January, 1943 the Chance 
of the former Vought-Sikorsky 
Corpn. 
to enable Chance Vought to deyote all its energies to the develop 
ment and production of combat aircraft, while the Sikorsky 
Division concentrates on the development of the helicopter for 
both military and civil purposes 

Sikorsky Aircraft moved from Stratford to Bridgeport Conn., 
where a leased factory was occupied, tooled-up and put into 
production, One of the of the new plant 
roallest airport in the World," an area just outside the fuetory 


Vought and Sikorsky Divisions 
Division of the United Aireraft 
were reconstituted as separate manufacturing divisions 


features was the 


field and consequently began the development of the Ryan 8-T 
series of low-wing training monoplanes. 

The Ryan Company was one of three firms selected by the 
Government for the mass-production of military training aircraft 
under a type standardisation programme and was the first 
company to manufacture in quantity an all-metal low-wing 
primary trainer. The S.T (PT-16 and PT-20) was the first 
low-wing monoplane trainer to satisfy Army requirements, and 
this model was followed by the ST-3 (PT-21 and PT-22). Both 
these models were produced in large quantities. Large numbers 
of Ryan trainers were also supplied to the Air Forces of the 
Netherlands East Indies, Guatemala, China, Honduras, Mexico, 
eto. 

The ST-3 (PT-22) was in production until 1942 when the 
Ryan Company, as the result of a request to undertake studies 
towards the conversion of the PT-22 all-metal trainer to non- 
strategic materiala in order to release essential metals for more 


Secretary ; J. F. Tringl. 

Treasurer : E. Augustine. 

During 1940 the St. Louis Aircraft Corpn. delivered a small 
number of PT-15 training biplanes to the U.S. Army Air Forces. 

In 1942-43 the Corporation was engaged on the production of 
the Fairchild PT-23 two-seat primary training monoplane (seo 


The Schweizer SGU 1-19 Single-seat Glider. 


1 of spar, fabric covering 
vered ailerons. Spoil 


ribs, plywood D-tube leading-edge nl 
over entire wing. Wooden-framed fabric 
ers nbove and below wing inbonrd of ailerc 

FuskrAGE.—Welded chromo-molybdenum steel-tube structure covered 
with fabri 

Tait Uxrr.—Contilever monoplane type. Spruce framework mahog- 
any plywood loading-edges to fin and tailplane and fabrie covering 
over all, Trim-tabs in rudder and port elevator 

LapiNG GEAR.—Unsprung single wheel with mechanical disc-type 
brake on centre-line with rubber-mounted single skid forward 
of wheel. Rubber-mounted tnil-skid. 

ACCOMMODATION.— Tandem beneath 
canopy. Dual controls 

DiwENSIONS.—Span 54 ft 


seats continuous transparent 


(16,47 m.), Length (8.4 m.), 


urgent produced the ST-4 (PT 
trainer built almost entirely of plastic-bonde Aluminium 
alloys and all strategie materials w eliminated with the 
exception of the cowling, firewall and certain simple metal 
fittings which represent less than 2 per cent, of the total weight 
of the aircraft. No forgings, castings or extrusions wero used, 
nor any critical steels for any of the fittings or structural parts 
The PT-25 did not go into production. 

The aircraft production facilities of the company were 
concentrated on the design and quantity production of a new 


fighter aircraft for the U.S. Navy known as the FR-1 FIRM 
normal 


purposes, 


later 


The Fireball is fitted with two power unite,—A i 
Wright R-1820 radial in the nose and a General Electric I-16 
turbo-jet engine in the rear fuselage and exhausting aft of the 


tail-unit, 


Fairchild) and was manufacturing parts and sub-assemblies for 


other aircraft manufacturers. " 

It also produced for the U.S. Army Air Forces a quantity of 
other neronautical equiprnent, including cara for motor balloons 
centrifugal blowers for observation balloons, bombing trainers 
and cargets, ammunition mount assemblies, retractable skis, eto 


Height. 8 ft. (2.44 m,), Wing aren 237 aq. ft sq. m.) 
Wxtowra AND LoADINGS.— Weight empty 820 Iba, (372 kg.) 
loaded 1,200 lbs. (646 kg.) Wing loading 5.15 lbs./sq 

kg.[sq. m.) 
PERFORMANCE 
km.h.), Stalling speed 38 m.p.h 


THE SCHWEIZER SGU 1-19 GLIDER. 
‘Tyre.—Single-seat utility training Glider. 
Wixos.—High-wing braced monoplane. 
constant thickness with paral [bracing struts 
with two spruce spars, spruce and mahogany plywood ribs, pl 
leading-edge nnd fabric-covering overall 

FosktAGE.— Welded chrome-molybdennm 
covered with fabric , 

Tart Uxrr.—Braced monoplane type. Horizontal surfaces of welde 
steel-tube covered with fabric, Vertical surfaces may be of fabri 
covered wooden construction (when supplied in kit form for sc hoo s 
or of fabric-covered steel and aluminium-alloy construction (when 
completed in factory). - 

Lanpixo Gean.—Single unsprung wheel with mechanical disc-type 
brake mounted on centre-line with single skid on rubber blocks 
ahend of the wheel. Rubber-mounted tail-skid 


Weight 


ft 


Maximum glide, dive or tow speed 100 m.p.h. (160 


(61 km.h.). 


Wing of parallel chord and 
All-wood structu 
ywo 


steel-tnbe framework 


AccomMopATION.—Single open cockpit with optional transpa: 
enclosure » 

DiMENSIONS.—Span 36 ft. 8 in. (10.2 1n.), Length 20 ft. 7h in. (637 
Height 10 ft. 4} in. (3.2 m.), Wing aren 170 sq. ft. (15.8 sq, m 

Wktonrs AND LoADINOS.— Weight empty 320 Ibs. (145.3 kg.) We 


louded 530 Ibs. (230 kj), Wing loading 3.23 Ibs./sq. ft. (1.58 kg 


sg. m.) 

PERFORMANCE 
gliding sp 
km.h ) 


h.), Maximum 


Ma tow speed 75 m.p.h. (120 kin 
aximumn n I M 45 


75 m.p.h, (120 km.h.), Stalling speed 2 


The Schweizer SGS 2-12 Two-seat Sailplane which was used as a training glider by the U.S. Army. 


about the size of an automobile park from which the products of 
the company were flown 

The original Sikorsky helicopter: 
was placed in the Edison Museum in Dearborn, Mich., in. 1943 

The first helicopter built for military service— the experimental 
XH-4—first flew on January 14, 1942, and was delivered by air 
from Stratford, Conn., to Wright Field, Dayton, Ohio, a distance 
of 760 miles, by easy stages and under widely-varying weather 
conditions without any trouble whatsoever. 

On the successful tests with the XH-4, a limited 
production order for a progressive development known as the 
YHR-4 was placed with Sikorsky Aircraft, 

These craft were intended for training and service 
One was sent to Burma and another to Alaska. Others were 
allocated to the U.S, Navy, Coast Guard and the Royal Navy 
Subsequently a production order for 100 R-4B's was placed 

In May, 1943, tests were conducted, through the co-operation 
of the Army Air Forces, the War Shipping Administration 
and the Coast Guard, to prove the feasibility of operating the 
YR-4 from a platform on a ship, These tests were conducted 
in Long Island Sound from a tanker, The deck used was not 
specially built but was one which had been used for 


the experimental V8-300 


basis. of 


trials 


cargo 


a clear space only 14 ft. greater 
than the diameter of the main rotor of the YR-4. Under relat 
ively calm water conditions 24 take-offs and landings wer 
made while the ship was at anchor, while steaming up te I? 
knots in a wind of more than 20 m.p.h. and while steaming 

the wind and across wind 


carrying purposes and had 


Two other Sikorsky designs are now in production. The 
R-5A is being built by Sikorsky Aircraft, and the RUA by 
the Nash-Kelvinator Corpn, under Sikorsky licence 

THE SIKORSKY VS-316A. 

U.S. Army Air Forces designation : R-4B. 

U.S. Navy designation: HNS-1. 

British name: Hoverfly I. 

lyre. —Twosoat Traning Helicopter 

Rorors,— One three-blade main rotor 38 lt. (LLO m.) dia. wid 
three-blade vertical vontrollable-piteh anti-torque and st 
rotor 7 [0 8 mc (2 0 m.) da. carried en an outrigger ortens 

the fuselage, both rotors driven. through: transmissien sha! 

par boxes by a single engine. ‘Transmission for the mat 
through a single plate clutch and double reduction gear, Rot 
brake, freewheel and emergency rotor release to permit AY 

rotation in ease of transmission seizure provided, P N 


THE UNITED STATES OF AMERIC 


Rorons. One three-blade main rotor 44 ft 14.6 m.) dia. and one 
three-blade vertical controllable pitch anti-torque rotor 7 ft. (2.1 
m.) dia. at rear end of fuselage. Rotor transmission same as for 
R-4B. 

FUSELAGE.—In threo sections, Centre-section enclosing power-unit 
and rotor pylon of welded steel tube and cowled with plasti 
impregnated moulded plywood. The nose section enclosing the 
crew compartment has a3 a foundation an aluminium monocoque 
floor on which i$ built an aluminiur-alloy channel superstructy 
panelled with Plexiglas windows. The tail section is a light wooden 

Laxpixa GEAR.—Conventional threr-whoel type with the two mnir 
wheels sprung at the extremitie 
Tail wheel on steel tube pylon aft 
of the rear fuselage 

POWER PLANT One 450 h p. P t & Whitney R-985-AN-1 radial 
fan-cooled engine modified for stallation within the fuselage with 
crankshaft vertical. Main rotor drive through conventional 
reduction gear, with take-off drive in main geai 
tail rotor drive. Tail rotor driyo shaft runs ext 
rear fuselage. Cooling air for e 

nt of face of rotor pyle 10! 

The Sikorsky R-4B Two-seat Training Helicopter (185 h.p. Warner R-550-1 engine) front gt tees E abd 

Accommopatiox.— Enclosed compartment in no 
with dual controls. Ob er in front Provision. for 
radio nnd other auxiliary equipment. Four hitters, two o 


two cantilever side memb 


the engine housing at the root 


box r nuxilia 
lly along top « 
ine drawn in through aperture 11 
wt and exhausted thr 
Fuel and oil t 


fuselage aft 


eats two in 


side of the fuselage, may be curriec 


Dimessions.—Rotor diameter 48 ft. (14.6 m.), Overall length 5 
Lin, (17.4 m.), Wheel track 12 ft. (3.0 m.), Rotor disc area 
sq. ft. (108 sq. m.) 

Wetour Loapep.—5,000 Ib 

PERFORMANCE.—Maximum speed 00 m.p.h. (144 kmh.) 


THE SIKORSKY R-6A. 
U.S. Navy designation: HOS-1. 
British name : Hoverfly II. 
Tyre Two-seat Observation Helic 
Rorons.—Hotor system and transmi 
FUSELAGE—All-metal frar 


n similar to R-4B 
rk. The cabin section has an alumin: 


jum floor and is covered with moulded plastic-impregnated glm 
fibre cloth and Plexiglas transparent moulded nose and side and 
roof windows, Paper-base co encloses th 
engine compartment. and reai ge carrying 
tlie tail rotor is a light metal monocoq 

Laxpino GEAR,— Con wb landing-gear with the main wheels 
on cantilever ol n tail wheel on à tube. pyramid 


midway bet and a small r ard 


je W 


minst à nase r wheel brakes on main wheel: 
Landing-gear may he flotation gow 

Power PraxT.—One 245 h.p, Franklin 0-405-0 six-cylinder horizont 

ally-opposed fan-cooled engine mounted with crankshaft vertical 


The Sikorsky R-5A Two-seat Observation Helicopter (450 h.p. Pratt & Whitney R-985-AN1 engine). within th fuselage. at of ae cabin ; P 
to rotor. Fuel and oil tanks in fuselag 
partment 


anetary gear tran 
aft of transmis: 


n com 


head with cyehe pitch control mounted on a welded steel tube Wheel track 10 ft. (3.05 m.), Rotor disc aren 1,124 sq. ft. (105.350. ac opa Siutad enis wnotinzt ew oe adda wibrdusi 

pylon forming integral part of fuselage structure uS control uipment includes high-frequency radio communication 
FsELAGE.— Welded steel tube structure covered with detachable — WirGnTs.— Weight empty 2,011 Ibs. (013 kg.), Weight loaded 2,540 ack. An@vaniation lites my De installed on nach AS GE Insela ge 

tal panels forward and fabric aft Ibs. (1,153 kg.) x : DimeNstows.—Rotor diameter 38 ft. (11.6 m.), Overall length 47 ft 

Laxpinc GkAR.— Three wheel type. Two main wheels forward have — PenronwANCE.— Maximum speed 75 mph. (120 km.h.), Climb tu NR SPLIT pet e pear E a teens die ees ^ 

vertical shock-absorber struts supported by steel tube pyramidy 8,000 ft, (2,440 m.) 45 min., Service ceiling 8,000 ft. (2,440 m.) ye ft. (105.3 aq. m 

built into the sides of the fusel Tail-wheel mounted under Wendie LOADED 2.600 Iba. (1,180 ker 

rear fuselage, Wheel gear may be replaced by two low-pressure THE SIKORSKY R-5A. RR ORI ER amu speed 100 capis 100. Bhain to 

rübberised floate i U.S. Navy designation: H028-1. 5,900 ft, (1,800 m.) 7 min., Service coiling 10,000 ft. (3,0: 
Power PrawT.—One 185 h.p. Warner R-550-1 seven-cylinder radial my pg —Two-sont Observation Helicopter MARI aration NEon 

fun-cooled engine mounted within fuselage aft of cockpit. Cooling 

air drawn through louvres in forward face of the rotor pylon casing 

blown 1 ster engine-driven fan onto engine and ex 


ninga in underside of fuselage. Cylindrical 


fi aft of transmission compartment 
MecoMxoDATION.—Enclosed cabin in nose of fuselage seating two 
e-by-side with dual controls, Two central control columns 
rate cyclical pitch for forward, sideways and reverse movements 
ond lever botween seats controls blade pitch in unison for vertical 
vement r pedals operate on tail rotor for directional 


nt originally fitted has boen removed.. One 
carried externally 

diameter 38 ft. (11.0 m.), Os 
in. (14.65 m.), Overall height 


Radio equiprz 


all length (including 
2 ft. 5 in. (3.78 m,), 


The Sikorsky R-6A Two-seat Observation Helleopter (245 h.p. Franklin O-405-9 engine). 


TACTIC 


The Sikorsky R-4B Training Helicopter The Sikorsky R-6A Two-seat Observation Helicopter (245 h.p. Franklin O-405-9 engine), 


N 
ui 
N 


ALL THE WORLD’S AEROPLANES 


SOUTHERN. 
SOUTHERN AIRCRAFT CORPORATION. 


HEAD OFFICE AND Works: GARLAND, TEXAS 

President and General Manager: Willis C. Brown 
Vice-President and Treasurer: A, E, Pattison 

Comptroller and Assistant Treasurer: Hugh G, Humphrey 


Secretary : Frances H, Brown 


SPARTAN. 
THE SPARTAN AIRCRAFT COMPANY. 


Hran OFFICE Tursa 
President : J 
Vice-President 
Chief Engineer : W 
Secretary and Treasurer : F. 


AND WORKS OKLAHOMA 
Paul Getty 

Capt. M. W. Balfour 
Fred Stewart 


T. Hopp 


The Spartan Aircraft Company, which was incorporated in 
1928, originally devoted itself to the design of eommereinl nir 
craft, of which the Spartan Executive four/five-seat low-wing 
cantilever monoplane with retractable landing genr and the 


STINSON. 
THE STINSON DIVISION OF THE CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION. 
Hran OrricE : Sax DIEGO, CAL 


Works: Wayn, Mion 

Manager of the Stinson Division : IF. Y. South 

In the Summer of 1940 the Stinson Aircraft. Division of the 
Aviation Manufacturing Corpn. was taken over by Vultee and 


Nireralt Vultee Mireraft, Tne 
Barly in 1943 the Valtee Company merged with the Consolidated 
\ireraft Corpn. to forn Vireraft. Corpn 

The Stinson Division of Consolidated Vultee is still located at 
Wayne but the original Stinson factory has been greatly extended 
and during the war was engaged solely in the manufacture of 
military aireraft and parts. 

ho principal wartime products of the Division were the L-3 
Sentinel and the VE-19 Reliant, both directly descended from 
pre-war Stinson civil aeroplanes, The predecessor of the Sentinel 
and the pre-war Reliant are both being 
revived for post-war use and details are given hereafter of the 


new Stinson Voyager 125, whieh is now in production 


became. the Stinson Division of 


the Consolidated Vultee 


the Stinson Voyager 


THE STINSON 125 VOYAGER. 
Production of the original three-seat Stinson 105 
was discontinued by the Stinson Division when America enterec 
the War, but preparations were made in 1944 45 to resume 
production as soon as possible after the war, 


Voyager 


The prototype of the post-war Voyager was test flown in 
December, 1944. It was fitted with a 125 h.p. Lycoming engine 
The following is a provisional specification of the aircraft with 
this power-plant 


DIveNsions.—Span 34 ft, (10.87 m). Length 23 ft. O in. (7 
Wetanrs 1,088 Ibs, (494 kg.), Disposable load 
Ibs. (344 kg.) loaded 1,875 lbs. (838 ky.) 


PERFORMANCE.— Cruising speed (at 83% power) 112 m.p.h. (179 km.h.) 
Stalling speed 51.5 m.p.h. (82.4 km.h.), Service ceiling 14,000 ft 
(4,270 m.), Runge 470 miles (752 km.) 


THE STINSON 76 SENTINEL. 


U.S. Army Air Forces designation : L-5. 
U.S. Navy designation: OY-1. 
British name : Sentinel. 

The Sentinel, which was originally designated the O-56, is a 
product of the Stinson Division of the Consolidated Vultee 
Aircraft Corpn. There are three Army versions of the Sentinel, 
as detailed below 

L-5 and L-5A (OY-1 and Sentinel 1). Standard two-seat 
short-range Liaison and Observation monoplane, The L-5A is 
identical to the L-5 except that it is fitted with n 24-volt elect 
rical system. The landing gear firings have been removed 
from all L-5's 
B (Sentinel II). carry one 
stretcher case or light c Fuse. 
lage aft of the rear wing spar is deeper nnd retains its rectangular 
A large door aft of the observer's door 
opens downwards to permit the loading of a stretcher. When n 
stretcher is carried the back of the is folded 
forward and the rear panel of the observer's compartment hinges 
down to form the front portion of the floor of the stretcher or 


Adaptation of the L-3 to 
irgo up to a maximum of 200 Ibs, 


cross-section to the fin 


observer's seat 


In 1940 the Southern Aircraft Corpn. completed the BM-10 
two-seut training biplane which was designed to conform to the 
requirements of the U.S. Army Air Forces, This type has not 
been proceeded with 

In the latter part of 1940 the Company began the construction 
of a new works and aerodrome at Garland and the first part of 
the plant was ready for occupation early in 1941, 


450 h.p. Pratt & Whitney Wasp-Junior engine, was the most 
recent type produced before the United States entered the war 
This model was originally designed and built in 1935 

Several examples of the Executive taken over by the U.S 
Army Air Forces for light personnel transport use after the 
outbreak of war were given the designation UC-71, 

In 1940 the Company produced its first military design, the 
NS-I primary training biplane. This model when ordered by 
the U.S. Navy was designated NP-1 . 

For tho past two years the company has been engaged solely 


The manufacturing facilities of the 
devoted to the production of aircraft components for the leading 
types of U.S. combat aircraft, including the Consolidated 
Vultee B-24 Liberator, and the Grumman Avenger and Hellea 
By the end of 1944 the plant of the Southern Aircraft Corpr 
Was five times its original size 


Company were then 


in the manufacture of aircraft parts and assemblies under sut 
contracts other factory has been 
greatly enlarged and now has 150,000. aq. ft 

Fhe post-war plans of the company envisage the production 
of two all-metal One will be a faster 
and more à four/five-seat 
single-engined monoplane landing-gear 
The other will be a twin-engined six/oight-seat monoplane, t 
be known as the Skyway Traveler, which will be suitable for 
feeder airline services nnd business use. 


from manufacturers. The 


à floor area of 
commercial aircraft 
economical version of the Executive 

ith fully-retractable 


The Stinson L-5A Sentinel Two-seat Light Liaison and Observation Monoplane (190 h.p. Lycoming 0-435-1 engine). 


cargo compartment. Tie-down fittings for 
L-5B may be fitted with twin-flont gear 
Tyre.—Two-seat Liaison/Observation or 


Wixos.—High-wing braced monoplane 
spars and ril 


light cargo. ‘The 
Ambulance monoplane 
Structure consists of spruce 
5, steel tubo compression struts and wire bracing, and 
fabric covering. Veo typo steel or duralumin tube bracing struts 
Manually-operatod trailing-edgo flaps between ailerons and fuselage 
Flaps have light motal frames and fabric covering, 2 
FusrrAGE.— Welded steel tube structure covered with fabric 


1L Usir.—Cantilever monoplane type. All wood framework. with 
fabric covering. Fin built integral with the fuselage. Fixed tail- 
plane. Horn-balanced control surf 


LANDING GEAR.—Single-leg cantilever fixed type. Long-stroke oleo 
spring shock absorber units, Hydraulically operated wheel brakes, 
Steerable tail-wheel with leaf-spring shock-absorber 

Power PraNT.—One 190 h p. Lycoming O-435-1 six-cylinder hori 
zontally opposed air-cooled engine. Two fuel tanks, ono in root 
of each wing. Gravity feed. Total maxi.ium fuel capacity 
36 U.S. gallons (30 Imp. gallons), Sesenich fixed-pitch wood 
nirscrew, 7 ft 1 in. (2.16 m.) diameter 

ACCOMMODATION.—Enclosed cockpit seating two in tandem with dual 
controls. Entire roof of cabin glazed. Side windows inclined 
slightly outwards to improve downward vision. Doors on star 
board side of cabin, pilot's door } 
door downward. In L-5B further stretcher-loading door swings 
downwards. Normal equipment includes radio, night-flying 

Di pau pment re Lun? first d kat, etc 

IMENSIONS.—Span 34 ft. (10.37 m.), Length 24 ft. 1] in. (7.33 
weight 7 fe, Lin. (2.18 m.) $ dnb aia 
/EIGHTS.— Weight empty 1,472 lbs. (008 kg.), We od 2,15 
aera. Cag pty ( g), Weight loaded 2,158 

PERFORMANCE —Maximum speed 129 m.p.h 
ceiling 15,800 ft. (4,820 m.) 


ng forward and observers 


(200.4 km.h.), § 


The Stinson 125 Voyager Three-seat Light Cabin Monoplane (125 h.p. Lycoming engine). 


THE STINSON RELIANT. 
U.S. Army Air Forces designation: AT-19 and UC-81. 
British name: Reliant. 

The Reliant was originally a four/five-seat commercial mono 
plane which was in wide use in the United States by sportsmen 
and business executives, : 

Although commercial production ceased on America’s entry 
in the War, the Reliant was built in 1942-43 in a modified fort 
as the AT-19, for assignment to the British Government as 
navigation trainer for use by the Royal Navy 
Tyre 


Three-seat Navigation Trainer 


-- 


+! 


The Stinson L-5 Sentinel. 
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The Stinson AT-19 Reliant Navigational Trainer. 


Wixos-—High-wing braced monoplane, Wings attached to top 
ns and braced to the bottom of the fuselage by singl: ruts. 

Clark "Y" wing section. Structure consists of n single steel-tube 
main spar, steel-tube drag bracing, duralumin auxiliary spar 


duralumin sheet leading-edge 


riveted square duralumin tube ribs 
Vacuum-operated trailing-edge 


and an overall fabric covering 


flaps between ailerons and fuselage. 
FusELAGE,—Welded stecl-tubo structure covered with fabric 
Tau UNrr.—Braced monoplane type, Welded steel-tube framework 
covered with fabric 
LawpiNG GEAR,—Divided typo. Cantilever legs incorporating spring 


wheel.brakes, Castoring tail-wheol 
Lycoming R-680-13 nine-cylindor 
welded. steel-tube Fuel 


shock-absorbers, Hydraulic 
Power PLANT.—One 290 h.p 

radial air-cooled engine on 

tanks in wing roota. 
ACCOMMODATION Enclose 


mounting 


cabin seating three, two in front side-by 


ide with dual controls. Specialised equipment for navigational 
training 

DixENSIONS.—Span 41 ft. 10} in. (12.8 m.), Length 29 ft. 4} in. (8.0 
m.), Height 8 ft. 7 in. (2.59 m.), Wing arca 268.6 sq. ft, (24 aq. m.) 


Wetours—Weight empty 2,810 Iba. (1,276 kg.), Weight londed 4,000 
Ibs, (1,816 kg.) 
PERFORMANCE Maximum speed 141 m.p.h. (226 krm.h.), Service 
ling 14,000 ft. (4,270 m 
S. Army also acquired a number of secondhand fiv 


mmercinl Reliants for general utility transport duties and 


gave them designations in the UC-81 Series, These were as 
UC-81 Model SR-8B (Lycoming R-680-B6 engine) 
UC-81A Model SR-10G (Lycoming R-680-E1 engine) 
UC-81B Model SR-8D (Wright R-700-E2 ongine 
UC-81C Model SR-9C (Lycoming R-680-D5 engine) 
UC-81D Model SR-10F (Pratt & Whitney R-085 engine) 
UC-81E Model SR-0F (Pratt & Whitney R-985 engine) 
UC-81F Model SR-10F (Pratt & Whitney R-985 engine) 
UC-81G Model SR-9D (Wright R-760-El engine) 
UC-81H Model SR-10E (Wright R-760-E2 engine) 
UC-81J Model SR-9E (Wright R-760-E2 engine) 
UC-81K Model SR-10C (Lycoming R-680-D5 engine 
UC-81L Model SR-8C (Lycoming R-680-B5 engine) 
UC-81N Model SR-9B (Lycoming R-680-B6 engino) 


STRICKLAND. 

STRICKLAND AIRCRAFT CORPORATION. 
Hiau Por, Norru CAROLINA 
Kenneth Strickland 


Heap Orrice AND Works 
President und General Manager: € 
Vice-President : H. Winton Strickland 


Chief Engineer: Bion 8. Hutchins, Jr 


SUMMIT. 
SUMMIT AERONAUTICAL CORPORATION. 


Heap OrFICE 30, Broad Street, New York 4, N.Y 
President and Treasurer : M. V, D. Towt 

Vice-President : Joseph R. Reilly 

Consulting Engineer : Harris 8. Campbell 

The Summit Aeronautical Corpn. holds à licence to build 


Vidal Aircraft 


Research Corporation 


uircraft by the Process, aa developed by the 


SWALLOW. 
SWALLOW AIRCRAFT COMPANY, INC. 


Heap Orrick AND Wonks: WicurrA, KANSAS 
President and Chief Engineer : 8. Bloomfield 

President: Leland R. Wilson 

retary and Treasurer : M. H. Cundiff 
The Swallow Aircraft Company is the successor to the Swallow 


THE UNITED STATES OF AMERICA 


The commercial Stinson SR-10 Reliant Four/flve-seat Cabin Monoplane 


The Stinson AT-19 Rellant Navigational Training Monoplane 


Secretary and Treasurer ; O. H. Moore 

The Strickland Aircraft Corpn, is engaged in the manufacture 
of aircraft parts and sub-assemblies under sub-contract to other 
airoraft manufacturers 
production it has 


For post-war designed a twin-engined 


X moulding under 
impregnated sheets of veneer 
contoured and slotted wood 


Vidal Process" is à method 
and hent plastic 


which have been placed on properly 


Primarily the 
fluid pressure 


formors, The "cooking" process welds and presses skin, ribs 
stringers, pads and other members into a single homogeneously 
bonded unit. Sub-assemblies may be pre-moulded, trimmed 


and fitted, and again moulded as an integral part of larger 
complex structures 


The first product of the Company built under this process was 


Airplane Company, one of the oldest producera of light 
commercial aircraft in the United States 

In 1941 the completed the 
LT-65 low-wing cabin monoplane, a desoription of 
which included in the 1041 edition of this Annual 


Production of this type could not be proceeded with owing to 


Company development of the 
two-seat 


(290 h.p. Lycoming R-680-13 engine). 


mid-wing monoplane, the principal feature will be an engine 
installation in which tho power-units will bo buried within 
the wings and drive tractor airscrews. Tt will be offered in two 
models, one accommodating pilot and four or five 


and the other from twelve to fifteen persons. 


passengers 


the HM-5 two-seat light cabin monoplane, which was described 
and illustrated in the 1941 edition of this work 

Engineering and flight test work was conducted on the HM-5 
during 1941 and this work was nearing completion at the time 
America entered the War. Owing to restrictions on the 
manufacture of civil aircraft, plans for produetion have been 
temporarily suspended and Bendix Airport, where the Summit 
plant was located, has been diverted to other uses. As a result 
no active manufacturing work is being done by the Company 


priority restrictions on constructional materials, Development 
of a high-wing tandem training monoplane fitted with either a 
50 hyp. or 65 h.p. Continental engine has been similarly restricted 
In the meantime the Company is operating a training school for 
airoraft hands. 
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TAYLORCRAFT. 
TAYLORORAFT AVIATION CORPORATION. 


Heap Orrick AND Works: ALLIANOF, Ono 
President: James C. Hart 
Assistant to President : Richard G. King 


Kenneth W 
The Tayloreraft Aviation Corpn. was formed to take over the 


Vice-President in charge of Production Tibbits 


Taylorcraft Aviation Co., which was formed in 1936 by Mr. 
C. G. Taylor. Mr. Taylor had previously been President and 
Chief Engineer of the Taylor Aireraft Co., which produced the 


original "Cub" light cabin monoplane, the forerunner of the 
modern popular-priced American light neroplane. The present 
company produced the Tayloreraft side-by-side two-sent cabin 
monoplane in various forms, ns well as a tanden trainer which 


was specially developed for the Civilian Pilot. Training Pro 
gramme 
On September 1, 1941, the Tayloreraft Aviation Corpn 


turned over its entire production of light aircraft to manufacture 
for specific defence needs, such as for civilian pilot. training 
programme schools, airline instrument training schools, other 
C.A.A. approved flying schools, Home Guard units, forest fire 
patrol, State and city police, etc 

In the Spring of 1944 the company completed its contracts 
with the U.S. Army Air Forces for the manufacture of the L-2 
Series light liaison-observation monoplanes and for the romuinde 


of the year it concentrated on the production of parts under 
sub-contract from another company 
In the meantime it has designed and built prototypes of two 


new civil aircraft for post-war production Model 
B-12B, a two-seat side-by-side. cabin monoplane developed 
from the 1941 B-12, and the other is the Model 15, a new four 
seat cabin monoplane which the company intends to place on 
the market after the war at a price of $4,000, A third post-war 
model is also in the development stage. This will be the Model 
12, a two-seat side-by-side high-wing monoplane of all-metal 
astruction 


One is the 


THE TAYLORGRAFT MODEL 15. 

The Model 15 is one of three new prototypes which have 
been developed for high-wing 
rigidly-braced monoplane of similar outline and structure to 
the standard Tayloreraft Model B monoplane, but the wings 
have slots and flaps and the landing-gear has hydraulic shock 


post-war production. It is a 


absorbers. It has an engine of 125 h.p 
The eabin seats four in two pairs, the front pair with dual 
wheel control There are front and rear doors and there is a 


large baggage compartment behind the two back seats These 


two seats and the baggage compartment are easily removable 
so that the cabin may be used for light freight-carrying 


DixENSIONS.—Span 36 ft. 6 in. (11.1 m.), Length 23 ft. (7 m.), Height 
7 ft. (31 m.) 
Wzroxrs,—Weight empty 1,275 lbs. (560 kg.), Weight loaded 2,250 


Ibs. (1,020 kg.) 

PERFORMANCE.—Maximum speed 125 m.p.h. (200 km.h.), Cruising 
speed 112 m.p.h. (179 km.h.), Landing speed 40 m.p.h. (04 km.h.) 
Duration (38 U.S. gallons) 5.5 hours. 


THE TAYLORCRAFT MODEL B TRAINER. 

Tvrr.—Two-seat light cabin monoplane 

Wrxas.—High-wing braced monoplane. Wings attached to top of 
fusolage and braced to lower longerons by steel-tube Vee struts, 
which have vertical intermediate struts located at their centros 
Wing structure consists of two wood spars, wood ribs, and fabric 
covering 

Fusxracr.—Welded steol-tube structure, covered with fabric 


Tai, Unit.—Wire-braced monoplane type. Welded  stecl-tube 
framework, covered with fabric 
Laxpinc GEAR.—Split type. Consists of two faired side Voes 


hingod to the lower fuselage longerons, with bent half-axles sprung 
on the centre-line of the underside of the fuselage by rubber shook 
absorber cord. Welded stecl-tube swivelling tail-wheol 

Power Praxt—Ono 05 h.p. Lycoming 0-145-B2, Continental A-05 
or Franklin 4AC.170 four-cylinder opposed air-cooled engine 
Fuel capacity 12 US, gallons. Auxillary tank (0 U.S. gallons 
capacity) may be installed 


The Taylorcraft Model D Two-seat Light Training Monoplane (65 h.p. Continental engine). (Photograph by Peter Bowers) 


TIMM. 
TIMM AIRCRAFT CORPORATION. 


Heap Orrick AND Works: 8055, WoopLEY AVENUE, VAN 
Nuys, Car. 

President and Chief Engineer : O. W. Timm. 

Executive Vice-President : J. P. Davies 


Tayloreraft Model 


15 Four-seat Cabin Monoplane. 


The Taylorcraft L-2 Grasshopper Light Liaison and Observation Monoplane 65 h.p. Continental engine) 


ACCOMMODATION 
control. Intero 
each side of cabin 

DiwENSIONS.—Span 36 ft. (11 m.), I 
6 ft. 8 in. (2.1 m.), Wing area 183.0 sq. ft. (17 sq. m.) 

Weirowrs AND Loapinos (05 h.p. Lycoming engine).—Weight ompty 

)70 Ibs, (287 kg.), Disposable load 480 Ibs. (235 kg.), Weight loaded 

1,150 lbs, (622 kg.), Wing loading 6.88 Ibs./aq. ft. (33.6 kg./sq. m.), 
Power loadin Ibs./h.p. (10 kg./h.p.) 

PERFORMANCE (05 h.p. Lycoming engine).—Maximum speed 105 m.p.h 
(155 km.h.), Crui speed 95 m.p.h. (142 km.h.), Landing speed 
35 m.p.h. (46.3 km.h.), Initial rate of climb 450 ft/min, (137 
m./min ), Absolute ceiling 17,000 ft. (3,000 m.), Cruising range 
260 miles (400 km.). 


Enclosed cabin, seating two side-by-side, with dual 
Door on 


(6.7 m.), Height 


THE TAYLORCRAFT MODEL D TANDEM TRAINER. 

The Tandem Trainer is similar in general arrangement and 
construction to the Model B Trainer and differs mainly by 
having a narrower fuselage and a cabin seating two in tandem 
with complete dual controls, This model may be fitted with 
either the 65 h.p. Lycoming, Continental or Franklin engine 


THE TAYLORCRAFT ''GRASSHOPPER.'' 
U.S. Army Air Forces designation: L-2. 

The L-2 is a special version of the Tandem ‘Trainer, a large 
number of which has been supplied to the U.S, Army Air Force: 
for observation and light linison duties. It has been supplied 
in four versions, the L-2, L-2A, L-2B and L-2M, all fitted with the 
65 h.p. Continental O-170-3 engine and equipped with two 
way radio. 

‘To provide increased vision for the pilot and observer, the 


Vice-President : F., E, Dent 


Secretary and Treasurer ; G. Shrader. 


‘The Timm Aircraft Company is specialising in the development 
of a system of plastic construction based on its patented "Aero- 
mold" process. Its first product built by this process was the 
B-160-K, a two-seat primary training monoplane. 


fabric formerly covering the cabin roof and the rear deck of tk 
fuselage to a point about midway to the tail has been replaced 
by transparent "'Vinylite For the 
f the have been eut away at the trailing-edge 
The observer has a two-way seat and a table is provided at 


panels same reason, th 


root ends wings 


the rear of the cabin for use by the observer when facing aft 


The latest version in the L-2 Series—the L-2M—has a closed 
engine cowling and “spoilers” have been fitted to the wings t 
facilitate landing in small areas. Operation of these “spoiler 


has the effect of doubling the 

In addition to the versions mentioned above, the U.S. Arr 
also purchased secondhand a number of civil Tayloreraft Model 
B and Model pre-glider training. These 
were given designations in the L-2 Series as follows 


rate of descent 


D monoplanes for 


L-20 Model DC-65 Continental A-65-8 engine 
L-2D Model DL-65 Lycoming O-145-B2 engine 
L-2E Model DF-65 Franklin 4AC-150 engine 
L-2F Model BF-65 Franklin 4AC-150 engine 
L-2G Model BFT-65 Franklin 4AC-150 engine. 
L-2H Model BC-12 Continental A-65-7 engine. 
L-2J Model BI-12 Lycoming O-145-B1 engine 
L-2K Model BF-12 Franklin 4AC-150 engine 
L-2L Model BF-50 Franklin 4AC-150 engine 


The Taylorcraft L-2 Grasshopper. 


On April 2, 141, the S-LUO-18 was awarded the t Appr 
Type Certificate ever given to a trainer built entirely of plast 
bonded plywood The S-100-K was then submitted to tes 
the Army and the Navy and as a result the U.S. Navy pla 
a contract for aircraft of this type fitted with the 220 h.p. Con 
inental W-070 radial engine under the designation N?T 
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UNITED AIRCRAFT. 


THE UNITED AIRCRAFT CORPORATION. Treasurer : Carroll L. Gault manufacturing organizations to help in the production of 
Heap Orrick; 400, Soumi Mais STREET, East HARTFORD The United Aircraft Corpn., founded in 1934, includes four aircraft, aero-engines and airacrews 

S, Coss divisions engaged in the manufacture of aircraft, engines and Jacobs, Continental, Ford, Buick, Chevrolet and Nash 
Chairman of the Board: F. B. Rentachler aircrews, These are the Chance Vought Aircraft Division Kelvinator have built Pratt & Whitney engines; Goodyenr 
Vice-Chairmen Eugene E. Wilson and Raycroft Walsh (Aircraft), the Sikorsky Aircraft Division (Helicopters), the has built Chance Vought aircraft : and Nash-Kelvinator Sikorsky 
President: H. Mansfield Horner Pratt & Whitney Aircraft Division (Engines), and the Hamilton helicopters. Frigidaire, Remington-Rand and Nash-Kelvinator 
Vice-Presidents: S. A, Stewart and C, J. McCarthy. Standard Propeller Division (Airserews have manufactured Hamilton Standard airscrews. All these 
Controller : Joseph F. McCarthy After Americus entry into the War the United Aircraft concerns have built United Aircraft products on a nominal 
Secretary; Charles H, Chatfield, Corpn. enlisted the assistance of a number of independent licence basia without profit to the United Aircraft Corpn 


WACO. 
THE WACO AIRCRAFT COMPANY. ? 


Heap Orrick AND Works: Troy, Onto. 

Established : 1921. 

President : Clayton J. Brukner. 

Vice-President : H. R. Perry 7 
Vice-President in charge of Engineering : A. Francis Arcier 

Secretary : L. E. St. John 


freasurer: R., E. Hoefflin 


The Waco Aircraft Co. is the oldest and, before America 
entered the War, was one of the largest producers of civil aircraft 
in the U.S.A. It specialised in the production of training and 
touring aircraft and has always adhered faithfully to the biplane 


Since August, 1941, the Company has devoted its entire efforts 
to war contracts. Its most important contribution to the war 
programme has been in the troop and cargo-carrying glider field 
Four gliders have been produced, the CG-3A troop training 
glider and the CG-4A, CG-13A and CG-15A troop and cargo 
carrying gliders. The CG-4A was mass-produced by fifteen 
American manufacturers and by the end of 1944 over 20,000 had 
been delivered, The CG-3A was never built in quantity 


The CG-13A forty-two-seat troop and cargo-carrying glider 
of Waco design was built by the Northwestern Aeronautical 
Corpn. and by the Ford Motor Co 


THE WACO CG-15A. 
The CG-15A is a development of the CG-4A and, compared 


with it, has a reduced span, a strongly-reinforced nose, improved 


landing-gear shock-absorbers, and the addition of flaps to counter 
act the effect of the shortened span. With these changes the 
maximum permissible towing speed was increased to 180 m.p.h 
(288 km.h.), which permitted the CG-15A to be towed by fighters. 


The Waco CG-13A Military Transport Glider. 


Tyre.—Forty-two-seat Troop or Freight-earrying Glider 
WiNGs.—High-wing rigidly-braced mo General arrani 


It has a capacity for 16 me n, including two pilots, or 4,000 ment and structure similar to CG-4A All-wood structure covered 
Ibs. (1,816 kg.) of equipment. The loaded weight is 8,000 lbs. with {and fabric. Hydraulically-operated flaps 
3,032 kp.) FUsELAC tectangular welded steel-tube structure covered with 
DixENSIONS.—Span 62 ft. 24 in. (18.9 m.) wgth 48 ft. 97 in. (14.8 m.). The Waco CG-15A Military Transport Glider. fabric 
Taw, Uxit,—Rigidly-braced monoplane typo. All-wood framework 
Army in March, 1942, and as the result of extensive trials with — Covered with plywood and fabric. | seine andi 
THE WACO CG-13A. the prototype a small production order was placed with the North PEORES era EERE ER 
The CG-13A is a large glider capable of carrying a maximum western Aeronautical Corpn. for the YCG-13, the first of which AccOMMODATION.—Pilot's compartment ir oe With side-by-side 
of fe two airborne troops and their equipment or their equiv was towed off the ground on December 2, 1943. Production seating and dual contr The entire v es up hydraulically 
eight in military vehicles, ordnance, etc. The first experi- ordera for the CG-13A, were handled by the North-western to give direct access to the main hold which can accommodate 
tal XCG-13 was delivered by the Waco Company to the Aeronautical Corpn. and the Ford Motor Company ip to forty-two fully-wrmed airborne troops, or varying loads o 
ordnance, military vehicle freight. Typical loads may consi 
of ono 105 m/m. howitzer, towing vehicle and gun crew two 
] ton trucks and eight tro 15 m/m. howitzer, towing vehicle 
ammunition and eight troops, All mobile units drive up & 
rampway into the hold. Tw one on each side at the aft 
end of the hold, for troop loading. Equipment similar to CG-4A 


(20.13 m.), Length 54 ft. 4 in. (16.57 
m.), Height 20 ft. 3 in, (6 ), Wing area 873 sq. ft. (80 sq. m.) 
Weicurs (Approximate)— Weight empty 8,900 Ibs. (4,040 kg) 
Weight loaded 18,000 Iba, (8,580 
l'ERFORMANCE.—Maximum towing 
Landing speed 80 m.p.h. (148 km.h. 


DistsioNs —Span 85 ft. 8 ir 


190 mph. (304 km.h.) 


THE WACO €G-4A. 
British name : Hadrian. 
The CG-4A was the only American built troop-carrying glider 


to be used by tho Allied forces in the airborne invasion of Sicily 
id Franco.” Ht has been the subject of a widespread production 
programme, Apart from its manufacture by thy parent company 


in April, 1941, it was also 
ord, G A., the Gibson 
Manufacturing Corpn., 


by whom it was put into p 


ailt by Cessna, Comr 


Radiator Company, the 


Luiter-Kauffman, Northwestern, Pratt Read, Robertson 
Aircraft Corpn., etc 
ibe a i i atl ES " Tyre.—Fifteon-seat ‘Troop Cargo-carrying Glider 
Winos.—High-wing rigidly-braoed monoplane. Two-spar wood 
The Waco CG-15A Sixteen-seat Troop and Cargo-carrying Glider. rueture with plywood covering leading-edge to rear spar 


ruts are of 


and a final overall ing of fabri acing si 
tool-tube fmred with fabrie D w 1 riners. Unbalanced 
wilerons with controllable trun-tabs n upper surfaces 
of wings to ste gliding and increase sinking speed 
Fosenace.— Rigidly-b welded. steeltube framework covered 
with fabric over wooden formers and longitudinal stringe 
Tau. Usrr.—Hraced monoplane type, Wooden framework covered 
with plywood and fab Tailplane ed to fin and fuselage 


by streamline wir Trim-tabs in ators and rudder 


Laxpino Gear —Of two types, traimng and operational. Training 
gear consists of two trip onch consisting c axlo and radius 
rod hinged to tho lower fuselage longoron and an oleo-spring shocks 
absorber leg attached to the Tuselag tho point of attachment 
f tho front wing spar. Hydraul heel-brakes. Operational 
gear is jottisonable and cor of a cross axlo and brake-lc 
wheels. Non-steerable tail-wheel 

AccowxopATIoN.—Pilot'& compartment m tho hinged nos 
two side side with dual controls. Control whee 
Veo framo suspended. from tho roof of the compartment, Star 
board wheel may be removed, when port wheel may then be swung 
cross to starboard seat if necessary. Dual rudder-pedals, Main 

mpartment may seat 13 fully-armed airborne troops on ben 


rgo or ordnance 


along sides, or may carry ying l 
Typical loads may consist ] ton Jeep with its crew 
{four and extra equipment to make up the full disposable load, 

ie standard Army 75 m/m. howitzer and carriage with gun 


row of three, ammunition and supplies to make up full load 


The Waco CG-13A 42-seat Troop or Cargo-carrylng Glider Normal troop entrance through doors at aft end of compartment 
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The Waco CG-4A Troop-carrying Glider, 


one on each side, — Nose of fuselage hinged to fold upward to give 
direct entry into main hold for loading truck, howitzer or other 
heavy equipment. Tackle provided to enable truck to raiso noso 
automatically when being driven out, Equipment includes inter 
nnd tug, landing 


communication system for use between glider 


light, night-tlying equipment, ete. 

DixENSIONS,—Span 83 ft. 8 in, (25.5 m.), Length 48 ft. 3] in, (14.7 
m.) Height. 12 ft. 7,5 in. (3.84 m.), Wing area 851.5 sq. ft. (70.1 
sq. m.) 

WitGwTs AND LoADINGS.— Weight empty 3,790 lbs. (1,721 k 


Disposable load 3,710 Ibs. (1,684 kg.), Normal loaded weight. 7, 
lbs. (3,405 kg.), Maximum permissible 
Ibs. (4,086 kg.), Normal wing loading 8.81 Ibs./sq. ft 
Maximum permissible wing loading 10.50 Ibs./sq. ft 
sq. m.) 

Penronuance.—Normal towed speed. 125 m.p.h. (200 km.h.), Minimum 
gliding speed 38 m.p.h. (61 km.h.) 


overloaded weight 9,000 
(43 kg. /sq. m.) 
(51,53 kg 


THE WACO CG-3A. 
The CG-3A is an externally braced high-wing monoplane of 
fabric-covered wood and steel-tube construction. It carries 
nine fully armed men each carrying 40 Ibs, (18 kg.) of equipment 
Two of the troops act as pilot and co-pilot 
The CG-3A was originally designed as a troop transport 
One hundred were built and delivered to the U.S, Army Air 
Aircraft, Inc. It was later 


Forces by Commonwealth used 


for training glider pilots. 


The Waco CG-4A Fifteen-seat Troop or Cargo-carrying Glider. 


DimeNstons,—Span 73 ft, 1 in, (22.2 m.), Length 48 ft.55 in. (14.8 m.) 

Wriiowr LoADED,—4,000 lbs. (1,816 kg.) approx 

PERFORMANCE.—Maximum towed speed 120 m.p.h, (192 km.h.), 
Normal towed speod 100 m.p.h. (160 km.h.), Minimum gliding 


speed 28 m.p.h. (01 km.h.) 


THE WACO CABIN BIPLANES. 
U.S. Army Air Forces designation : UC-72 Series. 

Since the Model VKS-7F four-seat cabin biplano was specially 
evolved to meet the requirements for a cross-country navig- 
ational trainer for the civilian training programmo early in 1942, 
all production of this type of aircraft has ceased 

A largo number of Waco cabin biplanes in the C, E, N and 8 
Series which were in use at the outbreak of war were acquired 
by the U.S. Army Air Forces from privato owners or commercial 
operators and given designations in the UC-72 Series. 


The following is a full list of these aircraft 


UC-72 
UC-72A 
UC-72B 
UC-720 
UC-72D 
UC-72E 
UC-72F 
UC-72G 
UC-72H 
UC-72J 
UC-72K 
UC-72L 
UC-72M 
UC-72N 
UC-720 


Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 
Model 


SRE 
ARE 
C-8 (Wright 
HRE 
V 


ZGC-7 

CUC-1 (Wright 
AQC-6 (Jacobs 
ZQC-6 (Jacobs 
AVN-8 (Jacobs 


YKS-7 (Jacobs 
ZVN-8 (Jacobs 
ZKS-7 (Jacobs 
YOC-1 (Jacobs 
AGC-1 (Jacobs 


(Pratt & Whitney R-985) 
(Jacobs L-6). 


R-760 


(Lycoming R-680) 
(Continental W-670) 
(Jacobs L-5). 


R-760-E). 


L-6). 


L-5) 
L-5 or L-6). 
L-6). 
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Part D 


ALL “THE 
WORLD'S AERO-ENGINES 


(CORRECTED TO NOVEMBER 30th, 1945) 


ARRANGED IN ALPHABETICAL ORDER OF 


NATIONALITY 


THE BR 


SH EMPIRE: GRE 


THE BRITISH EMPIRE 


GREAT BRITAIN 


GAS TURBINE ENGINES 


ARMSTRONG SIDDELEY. 
ARMSTRONG SIDDELEY MOTORS, LTD 
Heap Orrick AND Works; Coventry 
Directors: See p. 10d. 


Armstrong Siddeley Motors, Ltd. have been engaged in the 
development of gas turbines for aircraft propulsion for several 
years, but the only engine of this company's design of which 
letails may be published is the ASN axial-flow jet unit. The 
first tests with this engine were run in April, 1943 


THE ARMSTRONG SIDDELEY ASX. 


The ASX engine consists of a l4-stage axial-flow compressor 
driven by a two-s' 


ige turbine which is fed by eleven combustion 
axially around the compressor casing and 
irallel to the axis of the imit. The compressor is of the reverse 

type, the intake air entermg through « series of ports 


hambers dispo 


ituated midway along the engine between the rear ends of the 
mbustion chambers. 


The rotor runs at a maximum speed of 8,000 r.p.m, and gives 


static sea level thrust of 2,600 Ib. (1,180 kg.) at take-off and 

mbat ratings. Under ert yg conditions a thrust of 2,050 

931 kg.) is obtained at 7,500 r.p.m, The fuel consumptions 

re 1.03 Ib./hr./Ib. thrust at 8,000 r.p.m. and 1.0 Ib./hr./lb. thrust 

7,500 r.p.m 

Dry Weiner. 1,900 ths, (865 kg 

DIMENSIONS. — Maximum diuneter 42 in. (1,008 mm.), Overall length 

exhaust cone and propelling nozzle) 13 ft. 11 im, (4,240 


THE ARMSTRONG SIDDELEY ASP. 
The ASP is the ASX engine arranged to drive an nirsc 
lhis engine develops 3,000 shaft horse-power and 1,100 Ib. 


100 kg.) thrust The Armstrong Siddeley ASX axial-flow turbo-jet engine. (Flight Photograph 


BRISTOL. 


BRISTOL AEROPLANE CO., LTD. drive an air-serew and only residual thrust ntilised in the form 

Heap Orrick AND Wonks: Fitton, Nm. Brustor of a jet 

Directors: See p. 12d The Theseus T, the first unit to satisfactorily pass its tests, 

For many years t Bristol Aeroplane Co. Ltd. has been is only the first of a family of Bristol gas-turbine units in which 
interested in the gas turbine in és: various forma the primary objective is the attamment of the highest possible 

As far back as 1924-25 the company was actually flying a thermal efficiency consistent with reasonable weight and bulk 
Bristol exhaust turbo-supercharger on an adapted Jupiter and, in this connection the company, having initiated develop 
engine. It was flown successfully at over 30,000 feet and ment in this direction, intend to pursue it m n variety of designs 
proved very promising, but the state of engine development not all of which will necessarily include. airserews and/or hent 
then made it necessary to concentrate on gear-driven super exchangers 
hargers from 1926 onwards THE BRISTOL THESEUS, 


Work was resumed on exhaust-turbos in 1937, when the line The Theseus, which has a dry weight of 2,310 Ibs. (1,049 kg.) 
development envisaged by the company was a turbo-blown ^ consists of n multi-stage axial-eum-centrifugal compressor which 
ersion of the sleeve-valve engine—the idea being that boost — nspires nir through an annular entry around the reduction gear 
and back-pressure could be progressively increased, as the 
leeve-valve was very well suited to operate nt high back-pressurc 
Thus a state of affairs would ultimately be reached where the 
powers of the engine and of the exhaust-turbo were equal and 
it would sọ be possible to interch 


ro airserew and compre 
thereby making the engine and compressor virtinlly n 


generator unit, the nirserew. being driven by the exlumst turbine 
Hy the outbreak of war, Bristol had a general plan for entry 
nto the gae turbine field primary aim was the production 


of n compound unit of low fuel consumpt a. feature which 


Hd make it peenharly appheable to long-range aircraft 

research of this kind had to be elosed down however 

s0 that attention could be 
nes for war purposes 


ittle Inter, the design staff beeame aware of the extent to 
hich Group Captain. Whittle's research had progressed, and 


iter still Bristol project team accordingly tackled the job 
f desig | turbine for long-range aircraft; The target set 
her o produce a turbine which would have an overall 

néumption comparable with that of a piston engine nt 
00 1n. p.h. (480 km.h.) at a height 20,000 ft. (06,100 m These 


nditions were postulated as the lowest spe nd altitude at 


could compete with conventional engin 


hieh the turbir 


thy eds und altitudes turbine etl y increases. "Ih 
Bristol company did not believe that civil aireraft speeds would 
be Jess than 300 m.p.h. and the height of 20,000 ft. was chosen 
proaire enl vere thought to be mevitable and they 
I not be rth r r altitude The Bristol Theseus Gas Turbine engine. 
Vs gas turbines have n oling systems other than a small 
jaler for the reduction-gear, it was eonelnded that, if the The compressed mr is delivered (via a heat-exchanger) to n 
yners could get down to within 3:10 per cent, above piston number of combustion ehiunbers, where its temperature is further 
sumption, they conld compete successfully with such raised by the burning of injected fuel. Tho products of com 
(as the full load condition, as turbines — pression pass to n tarbme which is directly coupled to the com 
t full er and it was not necessary to pro- pre inil thence to a farther separate turbine stage whieh 
r condition except that of eruising speed drives in n forward extension shaft, the airserew reduction 
\ wade every form of prime-mover gearing. After leaving this turbine, the gases pass through the 
à ines, turbines und jets, and every form of — heat exchanger, where they give np some heat to the compressed 
| hen the opinion that the ur on its way to the combustion cham From the heat 


best for the particular exchanger the oxhaust gases aro finally discharged through a 
š then tuken to concentrate ontrollable nozzle, thus producing forward thrust, About 
as settled for a unit in 80 per cent, of the power is absorbed by the nirscrow, the 

thi mtput would be taken to remainder being wsed for jet reaction 
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DE HAVILLAND. 
THE DE HAVILLAND ENGINE CO., LTD. 
HEAD OFFICE HATFIELD, HERTS 


ENGINE Works SToNEGROVE, Epowanr, MippLEsS 

Directors: See p. 20d 

The de Havilland Engine Co, Ltd. entered the jet-propulsion 
field in the Spring of 1941, as soon us concentration on the grave 
National dangers of 1940-41 wonld pormit. Design of the first 
D.H. jet engine—the H-1 or Goblin—began in. April, 1941 


Hatfielil 


und within a year the 
test-bed: 


prototype was running on the 


Within two months the engine wi 


thrust, by Mareh 5, 194, it wos flying in n ( 
iid by September 20, 143, i£ was taking the DoH. 100 Vampire 
single-seat single-jot fighter monoplane on its mitml tight 


\ D.H, H-1 was supplied to the American authorities in July 
1943, and this engine was turned over by the U.S, Air Technical 
Servico Command to the Lockheed Aircraft Corporation to form 
the power unit of the XP-80 Shooting Star single-seat fighter 
This aireraft was designed, built and flown in 143 
days A D.H. H-I engine was also installed in the Curtiss 
XP15C-1 single-seat naval fighter, n dunl-powered aircraft with 
1 normal R-2800 radial engine driving a tractor 
a turbo-jet exlinusting. beneath the tail-unit 


monoplane 


jirserow and 


Goblin T engine was the first British jet to pass the official 
y pestest in the 
Certificate. No. 1 


now Cas Turbine entegory and holds Approval 


THE D.H. H-1 GOBLIN. 


The Goblin engine consists of n single-sided centrifugal com 
t-low combustion chambers, a 
single-stage turbine, exhaust case and propelling nozzle. 


pressor feeding sixteen straig 


The combination of a single-sided impeller and straight 
through combustion eliminates the third bearing. Tho lnrger 
impeller has a slower rotational speed and generates less centri 
fugal stress, while the ducting of nir to the single-sided impeller 


is less complicated than to a double-sided impeller. 


METROPOLITAN-VICKERS. 
METROPOLITAN-VICKERS ELECTRICAL CO., LTD. 
REGISTERED OFFICE: 1, Kixesway, Loxpow, W.C.2. 
Wonks 


Metropolitan-Vickers started development 
turbines for aircraft propulsion in 1938 
the F2 jet propulsion engine with axial-flow compressor 


TRAFFORD Park, MANCHESTER, 17. 


work on gas 
and in 1940 designed 
The 


The de Havilland H-1 Goblin centrifugal-flow gas turbine, the first to pass the British official type test for 
engines of this class. 


Tho production Goblin is rated at 3,000 Ibs, (1,362 kg.) thrust 
at 10,200 r.p.m, and this unit gives the standard R.A.F. Vampir 
fighter a normal level top speed of 540 m.p.h. (864 km.h.) over 
a wide altitude range. Development Goblins are running at 
considerably higher powers and Vampire aircraft are flying with 


first engine was run on bench test in 1941 and, after modification 
Test for flight clearance in 1942 
The carliest flights with engines of this type took place in a 
Lunenster flying test-bed on June 20, 1943, and in a Gloster 
F.9/40 Meteor prototype on November 13, 1943 


passed a Special Category 


2/1, had a thrust rating of 
j Ibs. (092 kg.). It had 


T'his first engine, known as the 
1,800 Ibs. (817 kg.) on a weight of 1, 


The Metropolitan-Vickers F24 axial flow turbo-jet engine which has a maximum thrust rating of 3,500 Ibs. (1,590 kg.). 


POWER JETS. 

POWER JETS (RESEARCH AND DEVELOPMENT), LTD. 

REGISTERED OFFICE: 8, Hamitton Prace, Lonpon, W.l 

OTHER ESTABLISHMENTS WHETSTONE, LEICESTER AND 
PyEsTOCK Estate, Cove, FARNBOROUGH, HANTS 

Directors Dr. H. Roxbee Cox (Chairman and Managing 
Director), H. R. Ricardo, F.R.S., Sir William Stanier, F.R.S. 
J. W. Stephenson, C.B.E., J. C. B. Tinling, Air Cdre. F, Whittle 
C.B.E., and R. D. Williams. 

Power Jets (Research & Development) Ltd. was formed in 
1944 as an entirely State-owned organization to acquire the whole 
voluntarily-sold assets of the foundation Company, Power Jets 
Ltd., of which the major shareholding was private. The Direc 
were appointed by the Minister of Aircraft Production. The 
Company does not engage in production, and has for its object 
h 
nical contribution to the art, and to exploit Government-ow ned 
rights in inventions, etc. Tho following brief note gives an in 
dication of some of the work of the organization from 1930 
through the war period 

The first Whittle gas turbine engine was built by the British 
Thomson-Houston Company at Rugby, under contract to Power 
Jets, Ltd., and ran first in April, 1937. It was intended to 
form the design basis of a stratospheric trans-Atlantic mailplane 
It appears in Fig. 1, Between then and 1938 there were 
modifications and reconstructions, and the 
the form shown in Fig, 2 in October, 1938. This engine, known 
as WU, was the until Decernber, 1940 
and with it alone was done the whole of the development leading 
up to the first run of the WIX in that month 


tors 


to foster the gas turbine industry as a whole, primarily by tc 


Various 


engine first ran in 


only one in existence 


The officially unairworthy WIX was the first engine to be 
airborne; this was an "unofficial" occurrence which arose during 


taxying trials of the Gloster 28/39 in April, 1941. The W1 
engine (Fig. 3), the airworthy twin of the WIX, had a water 
cooling system, and was the first official flight engine. It was 
flown in the E.28/39 by P. E. G. Sayer at Cranwell on May 14 
1941, and thereafter for its permitted time of ten hours without 
anything more than routine attention 


It isnoteworthy that this highly experimental engine and hardly 
less revolutionary aircraft completed the whole of their imtial 
proving trials without modification, and not one minute of flying 
time was lost by defect of either airframe Within 
46 days the engine ran a 25-hour Special Category Test und was 
installed and flew ten hours in the aircraft. All the engines up 
to this stage had been built by B.T.H 

In October, 1941, a Whittle engine 
drawings and a number of engineers from PowerJets, Ltd 
flown to America to assist the General Electric Company to 
initiate manufacture in the United States, Within a year the 
Bell XP-59A fitted with two G.E. Whittle-type units had been 
built flown, to second Allied jet-propelled 
aeroplane to take the air 


or engine 


n set of manufacturing 


were 


and become the 

The trend of events had now forced the decision that the 
first use of the engine was for fighter aircraft propulsion—the 
extreme opposite of its original purpose The fundamental 
adaptability of the class is well illustrated by the fact that the 
development programme was hardly affected by the change of 
objective 

Among the detailed achievements. of the Company and its 
collaborators muy be mentioned, by way of example, the dev 
elopment of n single-stage centrifugal compressor delivering 47 
lbs. (21.3 kg.) air./sec. with à compression ratio of over 4:1 


special category approval at 3,400 Ibs. (1,544 kg.) thrust 
Ner Dry WEIGHT 1,500 lbs. (081 kg 
DixENSTONS.— Maximum diameter 50 in. (1,270 min), Overall ler 


to rear flange of exhaust cone B ft, 44 in. (2,553 mm 


a maximum diameter of 32.9 in. (835 mm.) and a length of 10 


ft. 8 in, (3,251 mm.). 


This was followed by an engine of a new design known aa th 
F2/4. The first engine of this type was run in 1945. 


Metropolitan-Vickors also designed the first ducted fan aug 
menter. Combined with an F2 engine this augmenter, knowr 
as the F3, has given most promising result 
with it in August, 1943 


THE METROPOLITAN-VICKERS F.2/4. 


The F2/4 consists of a multi-stage axial-flow compressor, ar 
annular combustion chamber, a turbine coupled to the compressor 
an exhaust cone and a propelling nozzle; all arranged axially 
in line. Excluding certain accessories which project locally at 
the front where the air inlet is situated, the F2/4 has a maximum 
diameter of 36,75 in, (933 mm.) It can be mounted within a 
nacelle of 42 in. (1,067 mm.) diameter At the time of writing 
the F2/4 had run a 100-hour endurance test under type-test 
conditions. 


Bench tests begn 


The following are the leading particulars of the F2/4 
Thrust rating in static conditions, Maximum take-off 3,500 lbs. 
(1,590 kg.), Maximum climb 3,300 Ibs. (1,500 kg.), Maximurr 


cruising 3,000 Ibs. (1,362 kg.); Net dry weight 750 Ibs. (705 
kg.); Fuel consumption 1.05 Ibs./hr./lbs. thrust maximum 
statio thrust; Overall length (including exhaust cone and 


propelling nozzle) 13 ft. 3 in. (4,041 mm .) ; Maximum diameter 


36.75 in. (933 mm. ). 


Fig. 1.—The first Whittle gas-turbine engine. 


the development of a single ind a 
mean blade diameter of 
5,400 shaft h.p 
evolving approximately 
hour 


tage turbine of 54 blades 
15.127 in. (384 mm,), delivering over 
the development of a combustion system 
10,000,000 B.T,Us/cu. ft. of volume 
and the development in four years of the W1 to the latest 
model without significant change of dimension, in the following 


approximate values ;—W ], Weight 700 Ibs. (318 kg.), Air con 
sumption 20.6 lb./sec, (9.35 kg./see.), Fuel consumption 1,l70 
Ibs./hour (531 kg./hour), ‘Thrust 850 lbs. (386 kg.)  W2'830. 


Weight 950 lbs, (471 kg.). Air consumption 47 lbs./sec, (21.4 


ee 


266 


kg./sec.), Fuel consumption 2,610 
Ibs./hour (1,185. kg./hour), Thrust 
2,485 Ibs. (1,128 kg.) 


In an aircraft flying at 500 m.p.h. 
(800 km.h.) the latter engine weighs 
about 0,25 Ibs. (0.11 kg.) equiv 
Ment. thrust h.p. 


In the course of further develop 
ment, Whittle and Power Jets, 
Ltd. evolved many projects, and 
constructed and tested a proportion 
of them. Typical of these was the 
W2/700 (Fig. 4) of which various 
experimental Marks have flown in 
aircraft, the 


rions including 
Gloster 15.28/39 and F.9/40 Meteor 
The tl very limited resource of 


the Company and the 
required that 
should be 


exigencies 
practical 
confined 


of war 
development 
trictly’to the lines of accumulated 
experience that such projects 
ns the W2Y (Fig. 5) though attract 
ive when laid out by Power Jets, 
Ltd. in May, 1940, had to be left 
unpursued by the Company. Fort 
imately other collaborating firms 
h as Rolls-Royce and de Havil 
d, with their great facilities and 
uble to explore in 


enterprise, were 


stich wider fields with results which 


Fig. 4.—The W2/700 jet-propulsion engine. This unit was designed for a static thrust of 2,000 Ibs. (908 kg.) at 16,700 r.p.m 
ROLLS-ROYCE. 
ROLLS-ROYCE, LTD. engine; und the machining of such parts ns supercharger casings 
Heap Oprek: Dri und. wheelcuse, und. the muanufaeture of turbine blades and all 
pumps were undertaken 
JT En BAINOLDSWICH 
In June, 1041, à test plant was set up by Rolls-Royce nt Derby 
harge of the Jet Engine Division: for development. work on compressors. At tho end of 141 
SEA under instructions from the Ministry of Aircraft Production 
D J, P. Herriot Rolls-Royco undertook the development and manufacture of the 
yew first took an interest in jet. Whittle-type engine in conjunction with Power Jets, Ltd. and 
propul and in 1939 the first design projecta the Rover Company 
ie, In 1940 test work was begun on various component The first Rolls-Royce jet-propulsion engine known as the 
f for manufacture at Derby were lent to Power Jets, Ltd, WRI was designed for experimental test purposes, with low 
lucers of Air Commodore Whittle's type of jot-propulsion turbine blade stresses, 1,0., a comparatively big engine for a given 


THE BRITISH EMPIRE; GREAT BRITAIN 


Fig. 3. The Whittle W1, the first jet-propulsion engine to 
fly in Great Britain. It was cleared for flight at a static 
thrust of 850 Ibs. (386 kg.). 
we well renowned, the Derwent and Nene of Rolls-Royce 


and the Goblin of de Havilland all having their places in the 
genealogy 

X result of the acquisition of the organization by the State 
was its amalgamation with the Turbine Section of the Royal 


Aircraft Establishment, where earlier Dr. Griffith and later Mr 
H. Constant had made valuable contributions both to theory 
and practice, more especially on the basis of axial-flow compressor 
units, As a result 
both species of engine, and extends it 
of industrial power-plant 
shaft-power purposes 


the Company is now closely interested in 
activities into the fields 
locomotive and general 


marine, 


In relation to aircr much is done in regard to 
methods of thrust augmentation, airserew drive, innumerable 
ancilliary problems of installation and operation, and constant 
study of and other aerodynamics and 
thermodynamics. The Company engages in special machine 


tool design, metallurgy, indeed, 


propulsion 


supersonic aspects of 


fuel chemistry, and almost any 


line of research, experiment or development which may be thought 
to contribute basically to the gas turbine art. The Company's 
vices are available to Industry by way of al advice, or 


as well o all Govern 


private consultancy ent Departments 


^ 


wey 
beyond the 


Fig. 5.— The direct-llow jet-unit which did not proceed 


drawing stage 


thrust Its diameter was 24 inches (1,376 m'm.) and the design 
thrust was 2,000 Ib. (910 kg It only weighed 1,100 Ib, (500 
kg.) and the first engine ran for some 35 hours. Two of thes 
vere. built, but trouble was experienced With the combu 


ombustion 


nent extensi pment work or 


chambers and turbine blades ts eurriod out 

Phe restricting factor at the time was the construction of thu 
turbine blades, due to limitations of temperature and r.p.m 
but so much progres made that Rolls-Royce was asked to 
take over the deve rent ad manufacture of the Whittle 
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Meanwhile Rolls - Royce 


had converted a Vickers 
Wellington twin » engined 
bomber into a flying test 


bed for the W2B/23 Whittle 
engine, which was mounted 


in the tail in place of the 
gun turret. The instrument 
panel was mounted forward 
in the aireraft, with remote 
contro] to the engine 
Twenty-five hours flying was 
carried out with the first 
engine giving 1,250 Ib, (565 


kg.) thrust, — A second. Well 
ington was adapted for high 


altitude work at 35,000 ft 
(10,675 m.) and this aircraft 
is still flying 

The first — Rolls e 


Whittle W228 23 
jet-propulsion engine pa 
its 100-hour type test in 
April, 1943. It 43 in 

(1,098 m/m.) in diameter and 
gave a thrust of 1,700 Ib 
(772 kg.) for a weight of 850 
lb. (386 kg.). Tt was named 
the Welland, being the first 
of the Rolls-Royce "River 

class of jet- propulsion engines 
name 

give the iden of 
ciated with jet-propulsion 
Production deliveries of the 
Welland to the R.A.F. began 
in May, 1944, when this 
engine also passed its first 
500-hour type test and went 
with 180 hours 
between overhauls 

Mennwhile the 
monoplane was fitted with the Rolls 


version of 


this being chosen to 


flow asso 


into service 


Gloster E.38 39 experimental 


oyce engine 


jet-propelled 
in 1943 and 


the F9/40, the prototype of the Meteor, was fitted with two 
Welland engines 

In March, 1942, the Rover Company ran its prototype W2B/26 
engine which was based on a Power Jets’ design for a "direct 
flow" combustion engine. The development of this engine was 
pursued by the Rover Company until Rolls-Royce took over the 
Rover factory at Barnoldswick in April, 1943. The W2B/26 
served as the prototype for the Derwent I and the first Rolls 
Royce engine of this type, completed in three and a half months 
was on test in July, 1948. It passed its 100-hour type test at 


2,000 Ib. (910 kg.) in November 
pleted its first fight test This engine was 
ment for the Welland eng Gloster Meteor twin-jet 
fighter The Meteor first flew with two Series I Derwent engines 
in March, 1944, each unit developing a thrust of 2,000 Ib. (910 


1943, and in April, 1944, com. 
intended as a replace 
in the 


kg.) for a weight of 920 Ib. (418 kg.) 

The satisfactory performance of this new € e gn 
promise for further develop X continuous programme 
involving many 100-hour tests to a type-test schedule, wa 


carried culminating in a succesful 300-hour 
without strip or major replacement of any kind 


The Derwent Series II engine gave a 1075 improvement 


out, type-test 


thrust, delivering 2,200 1b. (1,000 kg. The es III was an 
experimental engine to provide suction on the wing surfaces 
for boundary layer removal. Series IV gave another 109, 
increase up to 2,400 lb. (1.090 kg.) thrust; and the Series Y 
Derwent engine, which is fitted in the Closter Meteor IV, i 
rated at 3,500 Ibs, (1,590 kg.) thrust 
THE ROLLS-ROYCE DERWENT. 

Coupressor.—Single-stage double-entry centrifugal cor or with 

double-sided impeller 20.08 in. (625 mm.) in diameter yan 

diffuser has a throat area of 38 sq. in. (245 sq. cm,) Comp 


ratio 3.9: 1 static, at take-off. Th 
forward end of the shaft carrying t 
fhe main shaft 15 c 
the ten combustion chambers 

Tunpine,—Single-stage axiil-flow turbine with 54 blade 
of rotation anti-clockwise (viewed from rear) 

Coxmustion CHAMBERS. —Ten straight flow-combuation cha 
internal concentrically-mounted domed colander flame tubes. 
Balance pipes are provided between the chambers to equalise pressure 
and to allow flames to ignite the fuel in adjoining flame tubes when 
starting up. ‘Two igniter plugs (in chambers 3 and 10) 
is complete before the gases enter the turbine guide vane ring at 
tho rear of the chambers 

FvEL System.—An engine-driven positive-displacement multi-plunger 
swashplate pump, with built-in overspeed governor, draws fuol 
through n fabric-element low-pressure filter and delivers it to fixed 
orifice type burner in each combustion chamber, via a throttle 
control valve and ring manifold. The pump delivery pressure i8 
controlled by a barostat relief valve, with setting depende 
atmospheric pressure, excess fuel from the barostat being delivered 
directly back to the aircraft tank. A combined shut-off cock 
accumulator and dump valve unit is fitted nt the lowest point 
(inlet) of the fuel manifold, for stopping the engine. The accum 
ulntor supplies a. metered quantity of fuel, at controlled pressure 


pressor is mounted on th 
ingle-stage axial-flow turbi 
arried on three benri und is 


surrounded by 


Direetior 


vers with 


Combustion 


The Rolls-Royce Welland jet-propulsion engine 
was originally designed by Power Jets, Ltd. 
companies, it was put into production by Rolls-Royce, Ltd. 


This engine, of the ‘‘reverse-flow’’ type, 
After development by the Rover and Rolls-Royce 


to the burners during tho starting cyclo, The dump valve spills 
unwanted fuel to tho atmosphere when tho engine ia being stopped 
and prevonta the combustion chambers becoming flooded 
Furt.—Aviation Kerosene (paraffin) to which has been added 1% of 
lubricating oil 
LUBRICATION SYSTEM 
tho engine wheelcase and its internal construction allows 
inverted flight without interruption of oil supply. Tho nominal 
oil circulation rate at maximum r.p.m. is 215 gallons (976 litre 
hour (minimum) and tho nominal tlow rates to front, contre and 
rear main bearings aro 30, 50 and 70 gallons por hour respecti 


Tho oil tank (22 pints capacity) is mounted on 
econds 


a) por 


A gear-pump supplios pressure oil to th in be 
case, Tho front bearings drain into the whee 
I 
rth n D 1 I 
pr ! 
Neck RIE Engine D rie ling 
rat i ry g noun 
he f [ the engine, tog t 
f ceti ind "u I ) 
006 1 ft of the fw 
H Th I ine ! sed à 
i lirge nir i in front ind n proj ! 
T le nt the 
DioteNstons.—Maxir linmeter 41.5 i | 
ver exhnust ve timige B4 2,1 " I f 
38,5 in. (O70 n Diameter of propelling n terno 
in. (332 mm.) 

WrronT.—Dry (including oil tank and cooler) 975 It 

Penronmaxce—Tho following ratings were establish 
100-hour Typo Test » Derwent engine T Tal g 
Statie thrust at sea-level 1,920-2,000 Ibs. (870-910 kg r 
r.pan. 18,400-1 ing Rating: Static thrust at «ea 
1,550 tha, (70; ), Maximum rpm, 15,000. Idling F 
Maximum static thrust nt sea level 120 lbs. (55 kg 
5,000-0,000. 

FUEL Consumprions. At maximurr tati: hrust 2,000 
16,500 rpm.) 2,300 Ibs./hr. (1,070 kg./hr.), Cruising I 
thrust at 15,400 r.p.m.) 1,820 Ib./hr. (830 kg./hr.), Idling [ 
thrust nt 5,500 r.p.m.) 470 Ib,/hr. (215 kg./hr.). 


Maximum, al! conditions 1 pint/hr, (.668 


THE ROLLS-ROYCE NENE 

The Nene, a parallel velopment of the Derwent which 
resembles in general fentures and layout, was designed and 
in 564 months and was first run in October, 1944. This eng 
has flown in the Lockheed P-80 Shooting Star. 

As with the I it has a double-entry 
pressor, nine straight-through combustion 
single-stage turbir 

Designed for a static thrust of 4,000 Ibs, (1,820 kg 
r.p.m., performance was later improved and cleared 
at 5,000 Ibs. (2,270 kg.) at 12,400 r.p.rn 
Ner Day WkranT 1,600 Ibs, (7 
DIMENSIONS,—Maximum diar 

length to exhaust cone flange R ft 

THE ROLLS-ROYCE TRENT. 

The Trent is a modification of the Derwent arranged to driv 
It is being used for experimental work 
ster Meteor, 
aft horse 


Orr, CossUMPTION 


centrifugal cor 


chambers and a 


vent 


26 kg.) 
$9.5 in. (1,258 Ovari 
lin. (2,960 mm 


a five-blade airserew 

Two engines of this type have been flown in a ( 
each developing 1,250 lbs. (570 kg.) thrust and 750 
power. 


The Rolls-Royce Derwent V Jet-propulsion engine 


The Gloster Meteor IV fitted with two engines of this type holds the 
World's Speed Record with a speed of 606 m.p.h. (969.6 km.h.). 


INTERNAL COMBUSTION ENGINES 


A.B.C. 
A.B.6, MOTORS, LTD. 


Heap OrricE AND. WORKS A.B.C, Wonks, WALTON-ON 
THAMES 

Established ; 1910. 

Managing Director T, A, Dennis. 


The first A.B.C. aircraft engines were produced in 1911 and 
were of the vertical and Vee type water-cooled, During the 
War 1014-18 the firm was responsible for the design of the 
A.B.C. Wasp and Dragonfly seven and fourteen-cylinder radials 
of 180 and 350 h.p. respectively, the first serious attempt to 


produce high-powered engines of this type 

In the inter-war period the company produced a series ¢ 
horizontally-opposed air-cooled engines, of which the 34 hy 
Scorpion. two-cylinder the 75 h.p, Hornet four-eylind 


engines were typical 


and 
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For some years the company has, at the request of the Air 
Ministry, been engaged in the development of auxiliary power: 
mits, The latest unit of this type is described below 


THE A.B.C. TYPE I! AUXILIARY POWER-UNIT. 

The A.B.C. Auxiliary Power-Unit, Type I, comprises n 
horizontally-opposed twin-cylinder air-cooled four-stroke engine, 
driving a dynamotor and a gear-box by which the drive may 
be engaged with a re-fuelling pump, bilge-pump, and two nir- 


compressors, 

The unit io designed for installation in flying-boats, the gener- 
ator being employed to maintain the accumulators in a charged 
condition, the re-fuelling pump to replenish the fuel tanks from 
an outside source of supply, the bilge-pump to remove any 
bilge water that may accumulate in the hull or floats, and the 
aur-compressors to charge nir-bottles for use with a gas-starter 


system. 


ALVIS. 

ALVIS LTD. 

HEAD OFFICE AND Works CovENTRY 

Managing Director: A. E. Nicholson, J.P. 

Chief Engineer : Capt. G. Smith-Clarke, M.I.Mech.E., M.LA.E., 
MS.A.E,, AF. R,AeS., M.S.LA, 


Alvis Limited, who are pioneers in the production of high-class 


ASPIN. 
F. M. ASPIN & CO., LTD. 
Heap OFFICE AND Works 
Managing Director: F. M. 
B. Aspin, W 


ELTON, Bury, LANCASHIRE. 
Aspin, M.S.A. M.Inst.B.E. 
R. Chown, L. Clough, E. Riddel 


Directors : T. 
and G. E. Varley. 

This Company was formed during 1036 to build a new type of 
internal combustion engine, the departure from orthodox lines 
being primarily the valve gear. This new type of valve gear 
takes the form of a rotating cone-shaped valve for each cylinder, 
The valve embodies the combustion chamber, which is coupled 
to the periphery of the cone by a determined size of port which, 
as the valve rotates, uncovers in the cylinder head, the sparking 
plug, exhaust valve and inlet valve in rotation 


The Company has three engines in course of development, 
but work on them was interrupted during the war, The works 
were largely engaged on products of national importance and the 
development of engines for heavy transport 


THE ASPIN FLAT-FOUR. 


Tyre.—Four-cylinder horizontally-opposed air-cooled, incorporating 


ARMSTRONG SIDDELEY. 
ARMSTRONG SIDDELEY MOTORS LIMITED. 
Heap OFFICE ann Works: COVENTRY 
Directors: Sir Frank Spencer Spriggs, F.R.Ae.S. (Chairman), 


T. O. M. Sopwith, C.B.E., F.R.Ae.S,, H. K. Jones (Managing), 
ind Lt-.Col. The Hon. C. D. Siddeley 

Secretary : W. T. Johnson 

This Company, which forms part of the Huwker Siddeley 


Group, has ove produced a comprehensive 
range of air-cooled aero-engines ranging in output from 85 to 
over 1,000 h.p. 

During the war the company concentrated on the development 
and large-scale production of the Cheetah range, which 
powered the majority of aircraft used in the advanced training 
of R.A.F. and  R.C.A.F. aircrews in England 

Over 35,000 Cheetah engines were built up to 
the end of the war in Europe and during these years tho 
output of the Cheetah was increased from 375 h.p. to 475 h.p. 


n period of yeurs 


thousands of 


and overseas 


In spite of the arduous conditions imposed on engines used 
n training aireraft, the Cheetah was tho first engine of its typo 
be approved by the Air Ministry to run 1,200 hours between 
overhauls, which put it in the forefront of its class for reliability 


ind low operational costs. 


Apart from  aero-engine production Armetrong-Siddeley 
Motors, Ltd. manufactured during the war large quanti 
tank gear boxes and torpedo propulsion units, 

THE ARMSTRONG SIDDELEY COUGAR. 

The Cougar is a nine-cylinder geared and moderately-super 
charged radial air-cooled’ engine with an international rating 
of 690 h.p. at 0 r.p.m. at 6,000 ft. (1,830 m.) and a take-off 


output of 850 h.p. It has a bore and stroke of 5.5 in. X 5.5 in 
(140 mm. 140 mm.) and a capacity of 1,176 cu. in, (19.28 
litres), The net dry weight is 1,050 lbs. (478 kg.) 


THE ARMSTRONG SIDDELEY CHEETAH 25. 
This, the latest version of the Cheetah is basically the sume as 
the Mk. XV described hereunder, but has a higher take-off 
rating of 475 h.p. at 2,700 r.p.m. at sea level 


THE ARMSTRONG SIDDELEY CHEETAH XV. 
Tyre.—Seven-cylinder medium-supercharged air-cooled radial 
CrunpeRs,—Bore 5,25 in. (133 m/m.), Stroke 5.5 in. (140 m/m.), 
Compression ratio 6,35/1. Swept volume 834 cub. in. (13.65 
litres). Barrel machined from steel forging. Forged aluminium 
slloy head shrunk and locked in position 

Pistows.—One compression ring nearest crown, two 1* angle rings 
sbove gudgeon pin and double scraper ring nearest skirt, Fully 
floating gudgeon pins retained in position by circlips 

Cowwrori«o Rops.—One master rod and six auxiliary rods are air- 
hardened steel stampings. Master-rod lined with lead-bronze 
and held on crankpin by four bolts, which also position four grooved 
anchor pins securing four auxiliary rods, Other two auxiliary rods 

plain anchor pins pressed into master-rod capa and 


Tho unit is fitted with a pulley starter, but the engine may 
also be started electrically be means of the dynamotor. The 
fuel supply may be taken from the main tanks, or from an inde- 
pendant source of supply, while the oil supplies for both the 
engino and pumps are contained in the base of the unit, Each 
cylinder of the engine is cooled by a fan, which blows nir through 
a duet to a cowl covering the cylinder and cylinder-head fins. 
The unit may thus bo installed in flying-boats fitted with air- 
cooled or liquid-cooled engines 

The engino is of the horizontally-opposed type and uses a 
three-throw crankshaft, which entirely avoids the rocking 
couple so prevalent in normally designed horizontally-opposed 
engines. 

The engine speed is controlled within specified limits by 
a governor of the centrifugal type. Careful design and the use 
of light alloys where practicable, has produced a unit which 
is very compact, and of exceptionally hght weight. 


motor cars, entered the aero-engine industry towards the end of 
1 


Its first products were the 1,000 h.p. Pelides fourteen-cylinder 
two-row radial, the Pelides-Major supercharged for medium 
and high-altitude respectively, and the 450 h.p. Leonides nine- 
cylinder radial supercharged for medium altitude. Both the 
Pelides and Leonides passed the British Air Ministry Civil Type 


the Aspin patent rotary combustion chamber. 
CvriNDERS.—Bore 4j in; (117,5 m/m.), Stroke 3 in. ( m/m.), 
Capacity 201.6 cub. ins. (3.26 litres), Compression Ratio 10:1 
Mach from alloy-steel forgings, heat treated 
CyvriNpER Heaps,—Tho steel heads house the rotary combustion 
chambers, or rotors, which also function as inlet and exhaust valves. 
The combustion chambers lend.bronze bearing faces 
Uniting cach pair of heads is n gear case, housing the skew gears 
which drive each rotor. The skew gear driving shafts are driven 
through n train of spur gears from the crankshaft and provide 
driving points for magneto and generator, ete. 
PrsroNs.—Aluminium-alloy, with three compression rings and one 
scraper ring. Fully-flonting gudgeon-pin retained by circlips. 
CosEcrING Rops,— Light alloy rods have pressüro-fod bronze bushes 
in little-onds and s l-bronze-lined. bearings in big-ends 
CHANKSHAFT.—Machined from a one-piece forging in alloy steel with 
four throws and three main bearings. All journals hard chrome- 
plated. Spur gear to drivo generator, magneto and rotary com. 
bustion chambers is attached to rear of crankshaft. Front end 
oxtonds to take tho airscrow-hub 
CRANKCASE.—Aluminium-nlloy, split 
Internal webbing supports the 
benrin, 


run on 


down its vertical 
three lend-bronze-lir 


centre. 
main 


located by circlips. Auxiliary rods and gudgeon pin end of master 
rod have fixed bronze bushes 

CRANKBIAFT.—Onn-pioce steel forging 
type damper fitted to each erank-web 

Crankcase.—Hiduminium R.R,50 casting or forging of barrel type, 
consisting of front cover, main case, induction caso and roar cover. 
Rear covor carries magnotos and auxiliaries 

SoPERCHARGER.—Unit-mounted on rear crankcase 
driven at times crankshaft 
contrifugal clutch gears mounted on diaphragm plate 


singlo-throw with. pendulum 


Impeller 


flange 


2 ced through spring-drive 


on rear of 
crankcase. 

Varvk Geran Fully-enclosed One inlet 
exhaust. valve per cylinder. Valve-seats, of 
ganese steel with exhaust sent stellited on face 
into head. Compensated t brackets on heads, 

CamnUmaTioN.—One  Claudol-Hobson AV FOME 


nnd one sodium-cooled 


mekel-chrome-man 


shrunk and serewed 


master-vontrol 


The 420 h.p. Armstrong Siddeley Cheetah XV engine, 
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LEADING PARTICULARS 
v[m., Stroke 38 m/m., Capacity 174 6.0., Compression 


Esuise.— Bore S 
Normal RPM., 4,000, B.H.I; at Normat RIM, 5 


Ratio 7 to | 


Carburetter, Zenith Typo 24UH, (Modified), Magneto H.T-H. Type 
MC.2-81 

Dyxamoron.—A.M. Type 5U/824. Output 12 volts, 350 watts, or 
A.M. Type 5U/784 volts, 300 watts, In addition 


Output. 24 
fe 1,000 watt dynamotor is now available 

Am Cowrnessons—H.T.H. Type AW-1A or IB. ‘The two 
pressors nre together capable of charging uir bottles of 400 cu 

1. capacity to a pressure of 200 Ibs./«q. in. in 2.5 minutes 

WEruELLING PurP.—Type: Eccentric rotor and vane. Duty 
2,000 gallons per hour with suction lift of 16 ft. and discharge head 
of 10 ft. through 14 in Relief Valves set for 
30 Ibs./aq. in 

Bitce-Pumr.—Type: Eccentric rotor and vane 2, 
per hour with suction lift of 16 ft. through 1) in. diameter pipes 

WEIGHT or UNIT CostrLETE.—140 Ibs, (06.3 kg.) 


to the above types, 


diameter pipes 


Duty = 2,500 gallons 


Test. These three engines have been illustrated and described 
in previous issues of this Annual. 

The Alvis company has been fully engaged on other aero 
nautical work of national importance throughout the war period, 
but further development of the Leonides engine is now recog- 
nised as an important part of the company's programme. 


CannURATION.—One up-draught carburetter in attached to the base 
of sump. Tho induction system for the first part is cast integral 
with the sump and rises vertically to a central distribution point 
under oil level, where it branches four ways to sump walls and is 
picked up here by pipes to inlet point on each head 


IoNrrtoN.—H.T.H. type CSE4-4.V Duplex magneto with impulse 
starter. Screened ignition is optional. Two 14 m/m. sparking 
plugs per cylinder. 


Lunarcation,—Full pressure lubrication is provided to main bearings 
and connecting.rod bearings, also all plain bearings im auxiliary 
drives. The head lubrication is covered by a special control unit 
governed by engine running conditions. An oil baffle is provided 
between crankcase and sump, which has a capacity of 12 pints 

Standard equipment includes fuelspump and tacho 
moter drive. Provision is also made for the fitting of a generator 
and n starter which operates directly on the crankshaft. A further 
drive-point is provided for the fitting of a hydraulic pump, vacuum 
pump, or air-compressor 

DistENSIONS.— Overall length 3 
Overall height 24} in. (61 


ACCESSORIES 


3in. (839 m/m.), Width 32 in. (811 m/m.), 
n/m.) 


Wetont.—200 lbs. (90.8 kg.) 
PERFORMANCE.—Normal output 100 h.p. at 2,500 r.p.m,, Maximum 
power 114 h.p. at 2,800 r.p.m 
carburetter incorporating delayed-action acceleration pump. 
variable datum boost and mixture controls and slow-running cut 


out. Hot oil circulates around chokes 
Toxrrtox.—Completely screened. ignition system 
magnetos mounted at 


Two BTH 


rnier adjust 


SC7-2 


40 degrees on rear cover 


ment for timing of each magneto incorporated 

LUBRICATION.—Two-stage pump mounted on reduction-gear en 
incorporating pressure relief valve and filter of the fine me 
type. Crankcaso oil jot supplies additional oil for cold starting 

Arrscrew Darive,—Epioyche reduction gear .732- 1 ratio 
for Hydromatic constant-specd nirscrew 

Sranter —Hand/Eloctric 

ACCESSORY DRIVES. Provision for 750 watt generator, hydraulic 
pump, air compressor and vacuum pump on box 
mounted on rear cover, which also incorporates two diaphragm 
fuel pumps. 


Provision 


vuxilinry-drive 


A rear view of the 420 h.p. Armstrong Siddeley Cheetah 
XV engine. 
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Dimenstons,—Dinmeter overall 47.7 in 
49.0 in. (1,261 m/m.) 
Wxrionr (Baro and dry 


(1.210 m/m.), Length overall 


805 tha, (35.5 


two mngnetos, ignition harness and 1 
Perrormance —Take-off output 420 hp at 2,550 rpm. at Kea lovel 
Maximum climb output 370 hi p. at 2:300 r. p.m. nt 3,000 ft. (1,008 
m.) Maximum power 400 hyp. at 2,425 r.p. m. at 4,000 ft. (1,220 m 
Beonomienal cruising fuel consumption (87 Octane) 10/17 gallons/he 
Oil consumption 2]-8 pints per hour 
THE ARMSTRONG SIDDELEY CHEETAH X. 
Mnsenew— Drivt—Direct. Left-hand tractor. Fixed pitch or 


BRISTOL. 


THE BRISTOL AEROPLANE CO., LTD. 
Heap Orrice AND Works: Fitton, BRISTOL. 


ARLINGTON STREET, ST. Tanes's, S. W.1 
Smith, C.B.E., J.P., (Chairman) ; 


LONDON OFFICE : 6, 
Directors ; W. G. Verdon 


Sir G. Stanley White, Bt, (Managing Director); H, J 
Thomas, (Assistant Managing Director); George S. White; 
R. Rowbotham, C,B.E B.Sc. (Chief Engineer, Aero 


Engine Division) and K. J. G. Bartlett (Sales Director) 

The Bristol Aeroplane Co., Ltd. was originally founded in 
1910 but it did not enter the nero-engine field until 1920, when 
an Aero-engine Department was established to design 
radial air-cooled engine 


and 


nanufaeturc 


Its first engine was the famous Jupiter nme-eylinder radial 
which quickly established for the company a world-wide reput 
ation, It was used in all types of military and civil aircraft 


and was built under licence in almost every country possessing 
uitable manufacturing facilities, 

The Jupiter, a nine-cylinder air-cooled radial with compen 
sated rocker mechanism, was developed through n long series 
The Jupiter VII was the first model with mechanically driven 
supercharger and the Jupiter VITI the first model with reduction 
The Jupiter was the first air-cooled engine to pnss the 
Vir. Ministry full-throttle test, the first to employ automatic 
boost control and the first to be installed in air-liners, The 
Jupiter captured the World's Height Record in 1929 

The Jupiter was followed in 1927 by the Mercury and in 1032 
by the Pegasus, The Mercury, developed for fighter aircraft, 
was similar to the supercharged Jupiter but was fitted with a 
reduction gear and had a shorter stroke, It was the first British 
aero-engine to be approved for controllable-pitch airscrows. 

The Pegasus was also a development of the Jupiter. It 
progressed through many scries, all fitted with superchargers 
and ret Ihe Pegasus XVIII was tho first Bristol 
engine to be fitted with a two-speed single-stage supercharger. 
The Pegasus gained three Height Records (1 1936-1937), 
it was used for the first flight over Mt. Everest (1933) and attained 
the World's Long-Distance Record in 193 The latest. models 
have an output of over 1,000 h.p. as compared with the 450 h.p. 
of the original Jupiter of the same capacity. Pegasus and 
Perseus engines are the standard power units in the four-engined 
flving-boat fleet of the British Overseas Airways Corporation 

Concurrently with the steady development of poppet-valve 
engines, the Bristol company began research in 1926 with sleeve 
and the first complete Bristol sleeve-valve engine—the 
s built in 1932. The Perseus was followed by the 
Hereules and Centaurus and development 
still proceeds. The Hercules has been in large scale production 
by the parent Company but also in various shadow 
ome operated under Bristol supervision 
| mine-cylinder radial with single-speed super 
nitiated the use of an auxiliary 
gear-box for The Taurus, a fourteen-cylinder 
two-row radial gle-speed supercharger, has a smaller 
bore and stroke than the Perseus. 

The Hercules has been developed through many series, In 
eight years its output has been increased from I h.p. to 
1,800 h.p., a gain in power of over 30% which has been obtained 
at the expense of only about 10% increase in engine weight 


gear. 


tion gears 


valves 
Perseus w 
Aquila, Taurus, 


not only 
factories, 

The 
charger 


Perseu 


and reduction gear, 
accessories 


with sir 


The Bristol Perseus nine-cylinder sleeve-valve engine. 


controllable-piteh nirserew. may be 

DIMENRIONS.—Dinmeter overall 47.7 in. (1.210 m.), Length overall 
47.425 in. (1,204 m 

Wetanr (Bare and dry).—4003 Ibs, (301 kg.) including carhuret 
two magnoetos, ignition harness and two fuel pump 

PERFORMANCE (with controllable-piteh nirserew).— Take-off. output 
375 h.p. at 2,300 r.p.m., Rated power 325-340 h.p. at 2,300 rpn. 
at. 0,760 ft, (2,058 m.), Maximum power 356 h.p. at 2,425 r.p.m 
nt 7,000 ft, (2,135. m 


THE ARMSTRONG SIDDELEY CHEETAH IX. 


Amscrew Dnivr.—Direet, Left-hand tractor 


The Bristol Taurus fourteen-cylinder sleeve-valve engine. 


tho eighteon-cylinder 
500-3,500 h.p. range 


Ihe latest product of the company 
Centaurus engine which covers the 

Tho company will later n development of the nine 
cylinder. Perseus engine using Centaurus Hercules 
type cylinders and with a power of around 1,200 h.p., c ompared 
with the pre-war version which developed rather less than 1,000 
included in the Table 


offer 
instead of 


h.p. A few details of this engine arc 
relating to sleeve-valve engines 
From the beginning of tho re-armament programme in 1936 


to the end of the European war, the Bristol company, its dispersal 
plants and shadow factories built over 101,000 engines, of which 
57,400 Hercules, 500 Centaurus, 20,700 Mercury and 
14,400 Pegasus. In addition the company engineers 
repaired and put back into service during the war over 21,000 
salvaged engines. 

In the gas-turbine field the Bristol Acroplane Co., Ltd. has 
concentrated on the evolution of a typo of turbine in which 
the bulk of the power is used to drive a variable-piteh airserew, 
while means are provided for the recuperation of heat energy 
which would otherwise be lost in the jet discharge For details 
of this branch of the company's activities see pages 3-4 


were 
3 service 


THE BRISTOL SLEEVE-VALVE ENGINES. 


So long ago as 1926, the Bristol Aeroplane Co. foresaw the speed 
and load limitations which would eventually be met in high 


Diameter overall 47.7 in. (1 
Diameter of pitch 


Dimensions 
in. (1,342 


m/m.) circle 


5 m[m.), 16 holea 13/32 in. diameter 
We de gi) dr 
two magnet nit fuel 4 
PERFORMANCE e-off 340 h.p, F power 310 h.p. at 2,10 
r.p.m. at 6,000 ft. (1,820 m.), Maxinum power 3 "Ton 
rpm. at 7,000 ft. (2,1356 m.) 
performance engines which have h-rod operated ul 
valves The increasing seriousne of maintenance 
with this mechanism was nlso foreseen, With the encouragement 
and support of the British Air Ministry, the Company tl 
decided to develop the single sleove-valve 


The first complete Bristol sleeve-valve engine, a nine-cylinder 


air-cooled radial of 24.9 litres capacity, was ied ‘avid 
built in 1932. It completed its official trials with great succeas 
soon afterwards, This was the Perseus. With further 
development it was the first sleeve-valve nero-engine in th 


World to be put into large quantity manufacture 

The potentinl advantages of the sleeve-valve for high-« 
two-row radial engine design w also apparent. In 
the Bristol Hercules fourteen-cylinder radial sleeve 
38.7 litres capacity appeared and this was followed by the 
but much smaller engine of 25.4 litres, T] 
in eighteen-cylinder developmen 


nurus, à similar 
latest type is the Centaurus, 
of the Hercules 

After the most thorough endurance and 
which make up many thousands of hours on the dynamometer 
and in flight, and nearly six years of operational 
Royal Air Force, Bristol sléeve-valve acro-engines have now 
definitely achieved a leading position 

Externally, the most impressive characteristics of these 
engines is the extreme cleanness and simplicity, which is the 
result of the entire absence of outside valve-gear, together wit 
valve-maintenance routine 

All Bristol sleeve-valve engines have high-speed, centrifugal, 
gear-driven either single or two-speed, The 
supercharger is associated with a carburetter of the latest 


overload testing 


ervice 


superchargers, 


fully automatic type, incorporating variable-datum sery 
devices for the control of both boost-pressure and mixture 
strength. Later production types employ pressure injec 


carburettors enabling a closer control of mixture 
varying conditions and 
An installation feature of great importance is the 
ment of engine-driven crankcase 
carries only those accessories which serve the engine unit itself 
namely the engine oil pump, the dual fuel pump, the magnet: 


trength under 


sreater freedom from formation. 


arrange 


accessories The rear cover 


and the constant-speed airserew governor unit All other 
accessories are carried by a separate accessory gear-box mounted 
on the bulkhead and driven by the engine through an enclo: 
llexibly-jointed shaft 

Several alternative arrangements of the gear-box drives ar 
available to provide for the full range of accessories involved in 


modern aircraft equipment This arrangement considerably 
simplifies installation work, and also lends itself to the adoption 
of standardized, interchangeable power units—a policy long 


recommended by the Bristol Company 


THE BRISTOL CENTAURUS. 


The Centaurus is the most powerful of the officially approved 
and issued types of British aero-engines. Originally type 
tested in 1938, the Centaurus is capable of further development 
well beyond the present nominal power of 2,500 h.p. for take-off 
With a swept volume of 53.0 litres, it has nearly 40% greater 
cylinder capacity than the Hercules although the overall diamete 
is only just over 6% greater 

The latest model in the Centaurus Series of 


which details 


The 2,500 h.p. Bristol Centaurus fourteen-cylinder two-row sleeve-valve engine. 


270 


were available at the time of writing was the CE.22 SM. This 
engine is a forward development. of the Centaurus XVIII and 

ries and is the prototype of the Centaurus 130 which will 
wer the Airspeed Ambassador and other British civil transport 


airoraft 


Tho Centaurus 57 has a maximum power rating on 130 grade 
fuel of 2,475 h.p. for take-off, 2,560 h.p. at 4,250 ft. (1,300 m.) 
and 2,300 hyp, at 17,000 ft. (5,185 m.). With methanol-water 
injection the take-off is increased to 2,800 h.p. and a 
orresponding increase is available for emergency level flight 

The Centaurus CE.22 SM, although type-tested initially at a 
rating corresponding to that of the 57, is designed for immediate 
development to 3,500 h.p. It has a single-stage two-speed 
supercharger and direct fuel-injection 


power 


The Centaurus 130 will normally have a single-stage super 
charger but the two-speed version will be available, and the 
engine is designed to facilitate the application of other develop 
ments in supercharging and fuel systems, The nirserew reduction 
gear will be suitable for reversing airserews and an alternative 
reduction gear can be provided for counter-rotating airserews 
if required 


Particular attention has been paid to obtaining the cleanest 
possible cowl lines, both externally and internally, and with 
this object a exhnust system of individual pipes 
has been thereby doing away with the parasitic 
drag of the conventional large external exhaust manifold. 

The nose cowl has be 
minimum and the airscrew spinner line is carried rearward to 
the cylinder base by means of a fairing over the reduction gear, 
so as to permit the use of a cooling-fan if required 


rear-swept 
introduced, 


designed to reduce entry loss to a 


In accordance 


with Bristol praet made to 


provision. is 


drive a number of aircraft accessories by means of n separate 

gear-box of varymg capacity 

Tyre.—Eighteen two-row nir-c leove-valvo radial 
with two-speed supercharger 

CYLINDER ASSEM Bore 5.751n. (146 mjni), Strok in, (178 m/m.) 
Swept Volume 3,270 cu. in. (53.6 litr Open-ended barrels, wit) 
deep closely-pitched fins, machined from solid. Each barrel 
etained by sixteen large-diameter securing studs, the nuts 
which are locked by spring | es, Cylinder head 
two-piece type, with screwed-in sj ig adaptors and pro 
for fitting of thermocouples 

SLEEVE-Duive.— Nee Hercules, 

V'stoxs.—Each piston is fitted with two we tion gas rings, 
» channel section scraper-ring, and a normal type bottom scraper 
ving. Fully-floating gudgeon pins retamed by circlip: 

ANKC Tho main case is in three sections of forged aluminium 
oy. The front, centro and rear ons are bolted together, 


e joints being on tho vertical centro of tho cylinders. Tho 
ts for the rear section are made long enough also to socuro the 
blower casing. Each section carries a housing for a crankshaft 
main bearing, and the front and rear sections also contain roller 
bearings for the front aleeve-cranks. These sections 
also ve crank gear-trains for their respective cylinder 
front front bank loove-drive 
carrying nine plain bearings for the forward ends of 
cranks, and locating the three layshafts for the inte 
mediate wheels of tho sloove gear-trains. A pressure oil 
upply to the provided through integ r 
to the A crankshaft main bearing of tho pi 
roller-type is fitted in the centre bore of the casting, An air 
»nstant-speed unit is mounted at the top of the front cover 
driven through an nuxiliary gear train off the sleeve 
Oil passages drilled in the casting supply oil t 


and rear 


tho sleeve 
crank 


sleeve cranks is bl po: 


plain bearings. 


crank whe 
tho unit, and alc 


lead the high-pressure delivery oil to tho reduction-gear case 
The rear cover carries drives for tho magnetos and auxiliary drive 
The starter, which is arranged in n vertical position, drives the 


crankshaft 


auxiliary-driv 
ry gearbox i$ provided and ha 


through bevel genra, An 
supply power for a soparato ucce 
a capacity of 30 h.p 

CRANKSHAFT,—Built-up in three 


facing to 


ections, the front and rear portion: 


being uttached to the centro section by maneton joint h secured 
by two bolts, Tho shaft runs in three high-capacity main bearing 
of the spherical roller, self-aligning pattern. Shrunk on to the 
two crankpins are white-metalled sleeves which form the big-end 
bearings. They are lubricated by pressure oil through drilled 
passages in the crankshaft. Each of tho two balance weights 


contain two vibrations damping units of the Salomon pattern 


Three oil jets aro also provided in the crankshaft, one in each 
balance-weight and one in the centre section. This latter sprays 
il on to the centre main bearing, while the other two lubricate 


the pistons and sleeves of their respective cylinder banks 
ONNECTING Rops.—An articulated connecting-rod system is employed 


for each bank of cylinders. Pressure lubrication of the 


wrist-pin 


bearings is provided through an oil retainer, while tho small end 
aro supplied by splash lubrication and the balance-weight oil jot 
Oil retainers nre fitted at each wide of the big-end assemblies to 
trol the rate of leakage and to ensure that full oil pressure is 
maintained in the bearings. 
RKepuction GEAm.—Epicyclio bovel unit with a ratio of 0.44 to 1 
I r from tho crankshaft is transmitted to the rear bi J wheol 


through a toothed coupling, and the wheel is positioned by n ball 
thrust-bearing located in a spherical senting. The airscrew shaft 
has three trunnion arms, which carry the bevel pinions. Lead 
bronze bushes are pressed into the bores of the pinions and longitud 
nal location is achieved by ball thrust-bearings secured on the end 
f the trunnion arn The front bovel wheel is stationary, being 
ied to gear case by a toothed coupling, und 
located ting. As both front and rear wheols are 
able to ti ad is distributed evenly over the three 
pinions r ile f manufacturing tolerances. Tho airscrow 
T rear comprising a leud-hronze sleeve 
crankshaft, and the front a large ball 

irsorew thrust, An oil transfer oi 

wirscrow shaft to transmit. oil from the constant 

t to tho auserew through the hollow forward end of the 

TH à enr-ratio control valve is located in the 
he eranl " r and is supplied, and delivers, through 

ERCH. orcharger uses a double-shroude 


aft supported by two 


ning and the rear of 


The oil for chiteh actuation 

: nits are located at. the top 

f the | and ar y accessible for cleaning. The 
itel ear on the crankshaft, this 


riations. 


t bolted on to 
y necesaible 


THE BRITI 


EMPIRE: GREAT BRITA 


Two views of the 1,800 h.p. Bristol Hercules 100 fourteen-cylinder two-row sleeve-valve engine. 


filter, and earries the petrol and oil pumps which are driven by 
shafts powered from the rear-cover gear trains. This arrangement 
ensures that the scavengo oil pump is always submerged, A 
amall goar-driven senvenge oil pump is fitted in the hase of the 
front cover casting and is driven off the sleeve-crank train, Tts 
purpose i to remove surplus oil from tho forward end of the 
engine, and return it to the sump through an external pipe 
Wears AND Perronmance.—See Table 


THE BRISTOL HERCULES. 


The most widely d versions of the Hercules during the war 
were the VI and XVI Series which powered the Stirling III and 


comme. 


IV, Halifax III and VII and Lancaster T four-engined bombers, 
the Wellington X twin-engined bomber and the Beaufighter 
VI twin-engined fighter 

The Hercules XVII and XVIII engines differ from the XVI 
in having cropped supercharger-impellers, giving an increase 
in power for take-off and low-altitude work, and were installed 


in Beaufighter und Wellington aircraft serving with Coastal 
Command 

The Hercules 100, the successor to the Hercules XVI and 
XVII Series, embodies n number of technical improvements, 


of which the chief is a two-sp 
whereby the 


of greater efficency, 
increased by 


1 supercharg 
"wer rating hus 


maximum been 


The Bristol Hercules 100 low-drag Power-unit ready for Installation in an aeroplane, 


ALL THE WORLD'S AERO ENGINES 


BRISTOL SLEEVE-VALVE ENGINES. 


|. Maximum | 
Boro Goor Weight Take-off Power Normal Maximum | Octane 
and Stroke | Capacity | Ratio | Diameter) (dry) | Power for all-out Climb nomical | No. and 
level fight nising | Grado 
| Tor 5 mins, 
LL35 lp nt | 1,020 hp. nt 
Spin, | MS hp. at [2,500 pan. nt 2,9t 
< Of in. 2,800 pan. at 2.000 ft. | 
(146 m/m. | 2,300 eu. in 531m. 1,870 Ibs, | LAM hp. nt S/L und (10 m.) 
Henovess x 165 myn) (38.7 litres) 10:44: 1l (32m) (849 kg) M0 rpm. | 1,400 hip. at and 100/130 
NI | 2,800 rpm. at 1,185 hp. at || 020 hop. at 
I 1,500 ft. 2,500 r p.m. at 2,500 r. p.m. nt 
| (2,900 m.) 12,750 ft 17,750 ft 
(3,890 m.) 
| | 1,075 h.p. at | 1,355 hp. at | 1,050 h.p. at 
| 2,900 r.p.m. nt/2,400 r.p.m. at 2,400 r.p.rn. nt 
5] in. | 4,500 ft. 4,750 ft. | — 10,250 ft 
Hercunes x Gpin. | 2,300 cu. in. | 52in. | 1,9301bs. | 1,015 hip. at) (1,370 m.) (1450 m.) — (3,130 m.) 
VI and XVI) (146 m/m. | (38.7 litres) | 0.44: 1| (1.32 m.)| (875 kg.) | 2,000 r.p.m. and and nnd 100/130 
x 105 m/m.) 1445 hip. at | 1,240 hp. at | 055 h.p. at 
| (2,900 r.p.m. nt 2,400 rip., at 2,400 r.p.mi. at 
| 12,000 ft. 12,000 ft. 17,700 ft. 
(3,000 m.) | (3,000 m.) (5,260 m.) 
5] in. | 5 h.p. at | 1,395 bp. at | 1,085 h.p. at 
HERCULES x Of in. 2,360 cu. in. | O44 1 52 in. 1,916 lbs, | 1,725 h.p. at. Sp. 00 r.p.r. nt/2,400 r.p.m. nt| 100/130 
VII and (140 m/m. | (38.7 htres) | (L32m.)| (868 kg.) | 2,900 r. 500 ft 1,500 ft. | — 7,000 ft. 
XVII |x 105 m/m.) (162 m.) (460 m.) (2,135 m.) 
| 1,305 h.p. ut | 1,085 hop: nt. 
| 400 r.p.m. a/2,400 r.pim. at 
bid in. . p 1,735 hp. at | — 1,500 ft 7,000 ft. 
HERCULES x fein, | 2,300 cu, in. 52in. | 1,930 Iba, | 1,726 h.p. at |2,000 rpm. at) (460 m.) (2,135 m.) 
XVHL ^ (ld6m/m. | (38,7 litres) |0.44: 1| (L32 m.)| (875 kg.) | 2,900 r.p.m. 500 ft. and | and 100/130 
x 165 m/m.) | (152 m.) 1300 h.p. at | 1,010 h.p. at 
| (2,400 r.p.m. at 2,400 r.p.m. nt 
| | 8,250 ft 13,500 ft, 
| | | | (4,120 m.) 
l | | 1,800 h.p. at | 1,515 h.p. at | 1,215 h.p. at 
2,800 r.p.m. nt 2,400 r.p.m. at/2,400 r.p.m. at 
82 in. 9,000 ft. 7,750 ft. 12,250 ft. 
HrncuLES x Opin. | 2,300 cu. in. 52in. | 1,990 Ibs. | 1,075 hp. at |. (2,745 m.) (2,305 m.) (3,740 m.) 
100 (140 m/m. | (38.7 litres) /0.44 : 1 |(1.32 m.) | (903 kg.) | 2,800 r.p.m. and | and an 100/130 
X 165 m/m.) 1,025 h.p. at | 1,415 h.p. at | 1,125 h.p. at 
2,800 r.p.m. at 2,400 r.p.m. at 2,400 r.p.m. at} 
19,500 ft. 10,600 ft. 21,000 ft. 
| (5,950 m.) | (5,030 m.) | (6,405 m.) 
1,775 h.p. at | *1,015 h.p. at 
2,800 r.p.m. at. 2,000 r.p.m. at| 
nn 60 52i 1,070 Ibs, | 1,675 hp. at | (2000 A | erates 
HERCULES x Opin, 2,360 cu. in. in. A e al h.p. at (2,060 m.) 2,210 m. 
120 (146 La. (38.7 litres) [0.44 : 1 (1,82 m.) | (804 kg.) | 2,800 r.p.rn. and — i and à 100/130 
X 165 m/m.) 1,330 hyp. at 915 h.p. at 
2,800 ropan. nt 2,000 r.p.m. at 
| n t. 18,260 ft. 
| (8,390 in.) (5,570 m.) 
| 4 
|  B]in. | 1,776 h.p. at | 1,550 h.p. at. |*1,040 h.p. at 
Wana |z Eh in. | 2,900cu.in. (0.44 : l| 52in. | 1,8701bs. | 1,675 hip. at. (2,800 r. Taat) 2,400 siam. 2,000 r.p.m. at 100/130 
130 | (146 m/m. | (38.7 litres) (1.32 m.) | (849 kg.) | 2,800r.p.m. |  7,250ft. | at4,750 ft. 6,750 ft, 
165 m/m.) | (2210m.) | (1,450 m. | (2,000m.) 
Bin. ] . 1,130 h.p. at | 980 h.p. at | 700 h.p. at 
Taurus XII | x 5g in. | l550cu.in. [0.44 : J| 40pin. | 1,335 Ibs. | 1,085 h.p. at |3,100 r. Pn at 2,800 tjm. at!2,500 rb. at} 100/130 
and XVI (127 m/m. | (26.4 litres) (1.175 m.| (606 kg.) | 3,100 r.p.m.| ^ 3,500 ft. 3,750 ft. 7,250 ft. 
X 143 m/m.) (1,070 m.) (1,146 m.) (2,210 m.) 
5] in. i | 905 h.p. at | 745 h.p. at | 020 h.p. at 
PkRSEUS | x jin. 1,520 cu. in. sl) 52in. | 1,105lbs. | 830 h.p. 2,750 r.p.m. at 2,400 rpm. at 2,400 = .m.at| 87 
x (146 m/m. | (24,9 litres) (1.32 m.)| (501 kg.) | 2,050 r.p.m. 6,500 ft. 0,600 ft. 10,000 ft. 
X 165 m[m.) (1,980 m.) (1,980 in.) (3,050 m.) 
5] in. i 815 h.p. at | 680 h.p.. at |* 550 h.p. at 
Perseus x i in. | 1,620cu.in, | 0.6: 1| 52in. | 1,1101bs. | 855 h.p. at 2,000 r. wm 2,250 rin. at 2,200 epi. at] 87 
Ic (146 m/m. (24.9 litres) (1.32 ım.)| (503 kg.) 2,700 r.p.rn. 6,000 ft. | 4,000 ft. |  8,750ft. 
X 165 m/m.) | (1,830 m.) (1,220 m.) (2,070 m.) 
5] in. 955 h.p. at | 745 h.p.at | 560 h.p.at | 
PERSEUS | x bin 1,520cu.in. | 0.5: 1| 52in. 1,140 Ibs, 905 h.p. at.|2,750 r. p.m. at 2,400 r. Pun at 2,200 rm; al) 87 
XVI (146 m/m. | (24.9 litres) (1.32 m.)| (517.6 kg.) | 2,760 r.p.m. 5,000 ft. | —6,500ft. | 9,000ft. | 
| x 165 m/m.) (1,525 m.) (1,980 m.) | (2,745 m.) 
| 5n. 1,200 h.p. at | 1,025 h.p. at |* 050 h.p. at 
Perseus | xin. 1,635 cu. in, (0.5: 1| 55.3in. | 1,980 tbs. | 1,175 h.p. at |2,700 r.p.m. at/2,400 r.p.m. at 2,000 r.p.m. at, 100/130. 
100 (140 m/m. | (20.8 litres) (1.405 m.)| (020 kg.) | 2,700 r.p.m. 4,250 ft. 7,500 ft. 10,000 ft, | 
X 178 m/m.) (1,296 m.) (2,290 m.) (3,050 m.) | 
| | 2,520 h.p. at | 2,150 h.p. at | 1,670 h.p. at | 
| 2,700 r.p.m. at 2,400 r.p.m. at 2,400 r.p.m. at 
5] in. 1,000 ft. 3,000 ft. 8,500 ft. | 
CENTAURUS x Tin. 3,270 cu. in. 56.3in. | 2,0051bs. | 2,520h.pat | — (305 m.) (915 m.) (2,590 m.) | 100/130 
XI (140 m/m. | (53.0 litres) (1.405 m.) (1222.5 kg-)| 2,700 r.p.m. and and and 
X 178 m/m.) 2,225 h.p.at | 1,976 h.p. at | 1,530 h.p. at | 
2,700 r.p.m. at 2,400 r p.m. at|2,400 r.p.m. at| 
11,000 ft. 12,750 ft. 18,000 ft. | 
(3,355 m.) | (3,890 m.) (5,490 m.) | 


over 10% B.H.P, and 60% in altitude at the same boost pressure 
The Hercules 100 also 
introduces the rear-swept exhaust system of individual pipes, 
thus replacing the leading-edge exhaust collector ring which 
This engine develops 
1,626 B.H.P. at 19,500 ft. (5,950 m.), combined with a take-off 
power of 1,076 B.H.P. and a maximum power of 1,800 B.H.P. 


compared with the previous series. 
was standard on earlier Hercules engines. 


at 9,000 ft. 


2,745 m.), 


* Recommended maximum continuous cruising for civil operation. 
Mark numbers of Bristol engines up to XX are distinguished by Roman numbers. 


Hercules XVII and XVIII engines differ from the XVI in havin, 
Moreover, as the Hercules XVI 


take-off and low-altitude work. 


All marks above XX are in Arabie numerals. 


a cropped supercharger impeller, giving an increase in power for 
T is intended only for operation at comparatively low altitudes 


the two-speed superchargor is locked in tho “M" gear and the centrifugers are consequently removed. In the Hercules XVIII 
both ratios nro available and contrifugors aro fitted as uannl. 


high altitudes. 


The Hercules 120, a civil engine, is similar to the 100 in general 
design, but the drive provided in the back of the engine for 
coupling to an auxiliary gear box for the aircraft accessory 
services is, in this case, of specially large power capacity to cater 
for driving cabin superchargers in aircraft to be operated at very 
At the same time, the engine supercharger 
itself has been modified so that the optimum altitude for con- 
tinuous economic cruising is over 25,000 ft, (7 625 m.), compared 


tho same power for take-off, 


power up to 7,250 ft, (2,210 m.). 


with 21,000 ft, (6,405 m.), for the Hercules 100, while retaining 


The Hercules 130, also a civil engine, is intended for aircraft 
operating mainly at moderate altitudes, for which a single- 
speed supercharger is sufficient, with consequent simplification 
in design and appreciable saving in weight. 
the samo as Hercules 100 and maintains substantially the same 


Otherwise, it i$ 


eee 


272 


Hercules HE.20 SM is a forward development of the 

100, 120 and 130 Series and is the prototype of the 
s 200 and 230 engines. ‘The HE.20 SM has been type- 
at more than 2,500 h.p. This engine has direct-fuel 


injection and is equipped for methanol-water injection 


Tyre.—Fourteen-cylinder sleove-valve two-row radial air-cooled 
Cyiisprns,— Bore 5] in. (146 m/m.), Stroke 6) in. (163 m/m.), Capacity 
360 cub. m. (38.7 litres). Open-ended barrel machined from à 
light alloy forging with dee ch fins, extra deep at exhaust 
zone. Barrel attached to crankcase by twelve studs. Cylinder. 
junk, head as a heavily-finned Y-nlloy die-casting and is 
recessed into the barrel with clearance between head and inner 
surface of cylinder for upward movement of sleeve, Recessed 
portion of head provided with oil reservoir grooves and wedge 
section scraper rings with interlocking joints, Relief valve for 
release of oil trapped by sleeve, Head attached to barrel by 
twelve studs, 
SLEEVE AND SLEEVE Drive.—Nitrided steel sleeve with four ports to 


admit and expel charge as they register with corresponding ports 
in cylinder barrel, Sleeves driven at half engine speed by system 
nd of main crankshaft. Each 
o provided, nt its lower end, with a spherically-seated phosphor- 
bearing in which crankpin of sleeve drive is free to slide 
and rotate, Ball bearings for sleeve cranks housed seven in each 
front and centre section of crankcase. Pressure-lubricated sleeve 
rank jo and ball-joints, Sludge trap in hollow erankpin 
PrsToNs.—Light alloy, with flat crown and short skirts. Two cc 
pression rings and two scraper rings, one above and one below 
gudgeon-pin. Fully-floating gudgeon-pins retained by circlips 


of cranks and gears off forward 


bronze 


CowwECrING Rops.—One-piece master-rod and six identical artic 
ulated rods in each cylinder bank. All machined and polished 
ligh-tensilo stampings.” Big-ond bushes are white-mefallod sloeves 
shrunk on crankpins Pressure-lubricated case-hardened wrist 


pins secured and loi 
flanges 

CRANKSHAFT.— Three-piec 
vibration eliminators, 


ated in master-rod by circlips and locating 


two-row shaft with torsional and flexural 
on three main self-aligning roller bearings, 
the centre-bearing split-sleeve mounted and threaded on to shaft 
Twin-bolt clamp at front end for torque transmission to airscrew 
Piston tem; ontrol oil spray jets in each balance-weight 
CRANKCASE.— Forged light alloy 
lines of each bank of 
each section. 


ature 


in three main sections split on centre 

cylinders. Crankshaft main bearings in 

Ball bearings for sleeve cranks in front and centre 

sections. 

SUPERCHARGE Centrifugal 
three hydraulically-ope 


n. two-speed type, gear-driven through 


ted clutches from a torsion shaft splined 


into the rear of the crankshaft, Dynamically-balanced forged 
light alloy shrouded impeller in alimimum-alloy casing with 
intregral diffuser vanes 

IxprerroN.—Downdraught carburetter with variable-datum servos 
for control of both boost pressure and mixture strength. Latest 
roduction types employ pressure-injection carburation enabling 
a closer control of mixture strength under varying operating con 
ditions and eater freedom from ice formation. 

loxrrioN.—Completely screened dual ignition by two transversely 
mounted magnetos firing two plugs in each cylinder head. Magneto 
drive incorporates varinble timing device interconnected with 


uretter to c 
throttle 


ire automatically best ignition setting for every 


position. 


LupricaTion.—Main pressure feed at 80 lbs./aq. in. with device to 
l'EGASUS 
XC 
No. of Cylinders 9 
Bore 5} in 
(146 m/m.) 
Stroke 
(190.6 m/m.) 
Capacit 1,753 cu, in 


(28.7 litres) 


Gear Ratio 05:1 
Diameter 55.3 in 
(1.405 m.) 
Weight (Bare Dry 1,060 Ibs 
(476.7 kg.) 
Octane N 
Take-off lower 
at n 
Maximum Power (all) — 830 h.p. 
ut level flight for 5at 2,000 r.p.r 
ins nt. 5,250 ft 
(1,000 m 
815 h.p. 
Normal Climb it 2,475 r pam 
at 4,500 ft 
(1,370 in.) 
Maximum Economi 
Note, —Mark numbers of Bristol ei 


THE BRITISH EMPIRE: GREAT BRITA: 


The Bristol Hercules 130 civil-rated engine. 


permit increase to 200 Ibs./sq. in. for rapid opening to full power 
Feed 


and automn 


and scavenge pump combined in one unit 
oversize and pressure-primed by fe 


atically 


returning to nor 


al when warn 


d pump. 


Scavenge pump 


in this uncowled view. 


d up pip 


interchangoability of power-units, 
s, oil supply and return pipes, oil tank vent 
gauge, fire-extinguisher system and cabin heater supply and return 


The rear-swept exhaust system employed in the 100 Series is well-shown 


aro union connections for fuel 
primer boost 


pipes. Electric junction boxes for starter, ignition cut-out, fuel 
AinsorEW Daive.—Bevel opicyelio type reduction gear concentric pressure transmitter and pyrometer cable. Provision in main 
with airscrew shaft, For reduction gear ratios see Table. Prov box for connections of electric circuits of cowling gill motor, tacho 
ision for constant speed airserews of Hydromatic or electrically meter and other variable items such as fully-feathering or constant 
operated type speed nirscrews, cowling gill position indic and booster coil 
Accessony Drives.—Rear cover carries main engine accessories Standard positions used for connections of Worth oil-dilution 
only. Drive to gearbox carrying aircraft accessories system and thermometer and pressure gauge capillaries. Ops 
MOUNTING Spec inl complete power-unit mounting may be provided on starboard side of bulkhead for hydraulic and pneumatic acce: 
This includes circular fireproof bulkhead rigidly supported in ories panel to be supplied by airframe manufacturer. Mounted 
mounting structure forward of the four main airframe pick-up on port side of bulkhead 1s engine control box to which all control 
points, On bulkhead, carried in standard position to ensure rods from cockpit are connected. The complete unit includes 
BRISTOL POPPET-VALVE ENGINES 
PEGASUS PEGASUS Peaasus MERCURY MERCURY Mencuny 
22 XVIII XVIII XVand 25 | XVand 25 | XX and 30 
9 9 9 9 0 9 
öl in 51 in 6} in 5} in. 5] ìr 5} in 


(146 m/m.) 


74 in 


(190.5 m/m.) 


(140 m/m.) 


74 in 
(190,6 m/m 


1,753 cu. in. 
(28.7 litros) 
95:1 05:1 
sin 55.3 in 
(1,405 m (1,405 m.) 
1,105 Ibs 1,180 Ibs 
(501.0 kg (535.7 kg.) 
87 87 
1,010 h.p. 065 hp 
at 2,000 rpm) at 2475 rpm 
1,000 h.p 
nt 2,000 r.p.m 
865 hp at 2,000 ft 
vat 2,000 r.p.m (915 m.) and 
at 6,500 ft 885 hp 
(1,080 m.) at 2,600 r.p.m 
at 15,500 ft 
(4,730 m. 
815 b.p. 
nt 2,250 r.p.m. 
825 hi. p wt 4,750 ft 
wt 2,250 r.p.r 1,450 m.) and 
at 4,000 ft 750 h.p 
(1,220 0 at 2,250 r.p.m 
nt 14,750 ft 
(4.500 m.) 
040 l.p 
Mt 2,250 r.pan 
080 hy at 0,500 ft 
Mt 2,250 r.p.r 2,900 m.) and 
«t 8,000 ft 185 h.p. 
2,440 m.) at 2,250 r.p.m 
at 20,000 ft 
(0. 100 n 
gines up to XX are distinguished by 


n 


(146 m/m.) 


Th in 

(190.5 m/m.) 

1,753 cu. in 
8.7 litron) 


(1405 m.) 


1,180 Ibs 
kg 


100 


1,050 hay 
t 2,000 r. p.m 


1,065 h.p. 


905 hp. 
at 2,000 r.p.m 
st 13,000 ft 
(3,008 m.) 


815 hp. 
0 r.p.m 
ut 4,760 ft 
(1,450 m.) and 
750 h.p 


at 14, 
(a 


at 


50 r.p.m 
0 ft 
500 m.) 


645 hep 

t 2,250 r. p.n 
at. 0,500 tt 
2.0 


580 h.] 


at 2,250 r.p. 


20,000 ft 


man number 


(146 m/m. (148 m/m 


6) in 64 in 
(165 m/m.) | (105 m/m.) 
1,520 cu. in. | 1,520 cu. in 
(24.9 here 24.0 litres 

05.1 0.5: 1 
51.5 in 51,5 in 
(1.307 m (1.307 m.) 
1,005 1 1,065 Ibs 
(48.5 ky (483.5 kg.) 
87 100 
725 h.p. 005 h.p. 

at 2,650 r.p.m. nt 2.650 r.p.m. n 
840 h.p 905 h.p. 

M. 2,750 rpm. wt 3,750 rapan 
at 14,000 ft. | at 0,250 ft 
1,270 m (2,820 m,) 
825 h p. 825 h.p 

at 2,050 r.p.m. at 2,050 r.p.m 
nt 13,000 ft, | at 13,000 ft 
(3,965 m) (3,065 m.) 

i00 h.p 590 hy 


Mt 2,400 r. p.m, nt 2,400 r.p.m 


(146 m/m. 


64 ir 
(165 m/m.) 


1,520 cu. in 
(24.9 litres) 


51.6 in 
(1.307 m.) 


1,085 Ibs. 
(483.0 kg.) 


M m 
0 h.p 

at 2,650 r. p.m 

at 4,000 ft 


810 h.p. 
at 2,400 r.p.m 
at 2,500 ft. 
(780 m.) 


605 h.p 
nt. 2,400 r.p.m 


at 10,000 ft. | at 16,000 ft at 0,250 ft 
(4,880 m.) (4,880 m.) (2,820 m.) 
MI marks above XX are in Arabio numerals, 
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ALL THE WORLD’S AERO ENGINES 


Front and rear views of the 1,000 h.p. Bristol Pegasus nine-cylinder radial air-cooled engine. 


installation 
hrouding of exhaust system 


exhaust system, mr intakes, ote., ready for 


on for complete 


cowling, 
in airframe. Provi 
for night flying 


DIMENSIONS, WEIGHT AND PERFOMANCE 


See Table 


THE BRISTOL PEGASUS AND MERCURY ENGINES. 
The latest types of this famous series of Bristol poppet-valve 
radial air-cooled engines are given in the table on the next 


page. The Mercury types have shorter stroke than the 
Pegasus types, and are therefore more compact and of 
less overall diameter. (Where more than one type number 


one heading, the only difference between 
duction gear ratio.) 


is shown under 
the engines concerned is in the airscrew 


The following general description is common to all types 

CyypErs.—Open-onded barrel machined from an alloy steel forging 
Bores surface-hardened. Forged aluminium-alloy heads shrunk and 
locked in position. 

Pistons.—Full-skirted type. Machined inside and outside from 
aluminium-alloy forgings, One single and one double scraper ring 
and two gas rings. Robust fully-floating, case-hardened gudgeon 
pins. 

CoNwNEcTING Rons 

Cuanksuarr,—T 


Lsection, machined from alloy steel stampings. 
‘o-piece, machined from alloy steel stampings. 


COVENTRY CLIMAX. 


COVENTRY CLIMAX ENGINES, LTD. 
Heap Orrick: Mount SION, OSWESTRY, SHROPSHIRE. 


Directors: H. P. Lee, M.I. Mech.E., Leonard P. Lee, L. 
Hathaway, M.LA.E. and N. Magson. 
Secretary: P. W. Cooper, A.LA.C. 


This Company has specialised in internal combustion engines 


COVENTRY VICTOR. 
THE COVENTRY VICTOR MOTOR CO. LTD. 


HEAD OFFICE AND WORKS 


Managing Director: W. A. 


Director and Secretary : S. J. Cordery. 


CIRRUS. 
THE CIRRUS ENGINE SECTION OF BLACK BURN AIRCRAFT LTD 


Heap OrricE AND Works: Excine Dert, Bnovoi, 
Yorks, : 

Managing Directors: R. Blackburn, O.B.E., A.M.LC.E., 
F.R.Ae.S., M.I.Mech.E. ; Major F. A. Bumpus, B.Sc., A.R.C.S., 
Wh.Sc., F.R.Ae.S 

Directors: Sir Maurice Denny, Bt., C.B.E., B.Sc., M.LC.E., 
M.LM.A.; Captain N. W. G. Blackburn; R. R. Rhodes, 
M.LAe.E. ; and Sqdn. Ldr. J. L. N. Bennett-Baggs. 

The Cirrus aero-engine, the pioneer light four-cylinder 


in-line air-cooled engine, made possible the "light aeroplane” 
of today, and its long list of successes in light aircraft of many 
types dates back to 1925 

In 1934 the manufacture of these engines was taken over by 
Blackburn Aircraft Ltd., and a new series of engines was produced 
which achieved further excellent results in many different 
aircraft 

The first of these, the Cirrus Minor of 90 h.p., in the Auster I 
Army observation monoplane, saw active service in France, 
Libya, Tripoli and Tunisia with marked success and a fine 
record for reliability The R.A.F, type, which embodies a 
number of alterations from the pre-war civilian model, is known 
Cirrus Minor Series I 

A new engine, the Cirrus Minor Series II of 100 h.p. is now 
added to the Cirrus range, which also includes the Major Series 
If of 150 h.p. and the Major Series III of 155 h.p. The four 
types are described below 


as the 


Front half, which incorporates large-diameter crank pin, is surface 
hardened all over. Separate tail-rhaft for auxiliary drivos. Carried 
on two main roller-bearings, with n doop-groove journal-bearing at 
the reduction end and steadying bearing in rear 
CRANKCASK.—Machined from aluminium-alloy forgings, split on 
contre-lino of oylinders and held with nine through-bolts 
Vatve Gear,—Two inlet and two sodium-cooled stellited exhaust 
valvoa and stollited seata per cylinder. Clearances between rockers 
and valves automatically compensated for expansion. A two-row 
cam runs concentric with the crankshaft in front of the crank at 
one-eighth engine speed in an anti-erunk direction. It operates 
the tappets through rollers on floating bronze bushes, and thence 
by push-rods enclosed in oval tubes 
Carnuration.—Claudel-Hobson carburettor, with delayed 
acceleration pump, variable datum automatic boost and mixture 
contral and slow-running cut-out. Controllable hot 
ntakes, Hot oil circulated round chokes 
SuPERCHARGER,— High-speed centrifugal type. 
through spring-drive und automatic centrifugal clutches 


action 


and cold nir- 


Driven off crankshaft 
Alumi 


ium-alloy supercharger casing with integral diffuser vanes 
Aluminium-nloy volute casing. Whole unit mounted behind 
rear wall of crankcase on nine crankense bolts. The two-speed 


supercharger fitted to the Pegasus XVIL embodies a change-speed 
gear, which comprises three hydraulic clutch units, netunted. by 
oil from the main pressure lubrication system 


since 1903. Before the outbreak of War the Company had 
acquired the manufacturing licence for the American Continental 
four-cylinder horizontally-opposed air-cooled aero-engine from 
the Continental Motors Corporation, of Detroit, Mich., but 
production of this engine was suspended for the duration of the 
War 


The Coventry Victor Motor Company has been engaged since 
1911 in the design and manufacture of horizontally-opposed 
engines for land, sea and air purposes. Two, four and eight- 
cylinder opposed engines have been built with outputs ranging 


from 2} to 50 h.p. 


THE 90 h.p. CIRRUS MINOR SERIES I. 


ylinder in-line air-cooled inverted. 

CvriNpERs.—Bore 95 m/m. (3.73 in.), Stroke 127 m/m. (5 in.). Ca 
acity 3,605 c.c. Compression ratio 5.87:1. The high rane 
carbon steel cylinders with machined fins have detachable "Y" 
alloy heads attached by eight studs to a flange on the barrels. A 
gas-tight joint is ensured by a laminated copper washer. The 
valve operating gear is enclosed by an clectron cover which also 
acts as an oil bath for the valve mechanism. The cylinders aro 
located by short anchoring studs in the crankcase 

Pistoxs.—Y-alloy of slipper typo. Fully floating gudgeon 
One scraper and two compression rings. 

Coxxecrixa Rops,—Hiduminium forgings with steel-backed white 
metal bearings. 

Cranxsnart.—Stoel forging carried in five plain white-motal bearings 
with a ball thrust bearing at the front end and fitted at the rear 
with a gear wheel for driving the two vertical magneto drive 
shafts, which also operate the fuel pumps. 

CRANKCASE.—Electron casting with all oilways carried 
and fitted with an electron top-cover which carries 
cast breather at the rear, and lifting eyes fore and aft 

Vatve Gran—One inlet and one exhaust valve per cylinder. Wide 
cooling spaces between inlet and exhaust port passages. Opera- 
tion by camshaft through ball-ended push-rods, and tappets housed 
in the crankcase, the camshaft running direct in the crankcnso 
casting with a bronze thrust bearing at the front end from which 
end the camshaft is driven through spur gears. Tho timing gears 
are at the front of engine and have a small timing cover in electron. 

IoxrrION. Two fully-screoned B,T.H. SG4-2 magnetos (one with 
impulse starter) are driven from the crankshaft through spiral 
gears. Distributors face downwards, Integrally-screened sparking 


Tyr Four 


pins 


internally 
a one-piece 


IoNrrioN.— Dual. ignition two B.T.H. or 
versely mounted on rear cover and driven 
crankshaft Variable-timing interconnect 


heat settir us throttle 
| ignition 


LunnicarioN.—Dry 


buretter to 
pletely sereen 


ump. with preasure feed, Duplex gear pump 


incorporates pressure and scavenge units in one mbly. Separate 
feed nnd scavenge filt Specinl device provides high initial oil 
pressure for rapid opening to full power 

Ainscrew Daive.—For reduction ratios see Table. | Self.centralising 
bevel.epicycle gear. All bearings pressure-lubricated. — Airscrew 
shafta suitable for either fixed or controllable-piteh hubs. Oi 


transfer housing and internal oil-seal provided for Hamilton pitch 
control mechanism 

Accessory Drives 
and low pressure air-compressors, 
hydraulic pump, vacuum pump; also for constant-speed airscrew 
governor and pump unit on Pe XVIII 

Sranrer System.—Combined electric and hand turning gear. 

Exuaust System AND CowLING.—Complete standardised units, 
combining ring-type exhaust manifold and long or short-chord 
cowlings, are available. Long-chord cowlings embody controllable 
gills. 


Dimensions, 


Provision for single or dual fuel pump, high 
shaft-driven electric generator, 


Weiouts AND PERFORMANCE.—See Table. 


During the war the company manufactured engines for light 
marine craft, large quantities of light engines for generating sets 
for aerodrome use, special purpose generating sets to 
advanced specifications, as well as other units and component 
parts. 


very 


During the war the activities of the Company were devoted 
entirely to the requirements of the British Government and 
production of the Company's small four and eight-cylinder 
horizontally-opposed air-cooled aero-engines was suspended 


plugs. Plessey-Breeze screening harness. 
CannumATION.—Claudel-Hobson — downdraught 
independent mixture control and an Amal 


carbure with 


flame-trap, 


and i 


The 90 h.p. Cirrus Minor Series I engine, 


274 


operatior Provision for fire-fighting 
equipment is made on the hot and cold 
intake. Dual fuel-pur itted and 


nre operated by cams on the magneto 


driving-shafts 


BHICATION.—Genr-type oil-pump, incor 
porating Auto-clean filter is fitted 
l'ressure-feed system to main and | 
end bearings Gravity drain tem 
An extension of the pump spindle 
provides a power take-off point 


omes —Optional. Amal fuel-pump 


sereoning H 


electric star 


arness, Kigas 


new Duve, Direct hand tractor 
NS [0 all length leas spinner and 
inrter 1,013 m/m., Height 650 mjm 
Width 455 mji Bearer feet centres as 
Minor Series 1 
WEIGHT mplete with airscrew hub and 
pinner, two fuel pumps and pipe-line 
bearer feet and rubbers, cooling chute and 
baffles, exhaust stubs and flame-trap. 248 
lb, + 2 lbs. (112.6 kg. + 0.9 kg.) 
Lenrormance.—Normal 90 h.p. at 2,300 
r.p.m., Maximum 100 h.p. at 2,600 rp. 
Fuel imption, full throttle at 2,300 
p.m, 6.6 gals. per hr., Cruising at 80 
full power nt 2,300 ry 2 guls. per 
hr, Oil consumption 1-2. pints (0.57-1.4 
litres) per hr 
The 100 h.p. Cirrus Minor Series II air-cooled engine. Octaxe RariN(C 7 (D.T.D. 224) mini 
mur Fuels € tuni etl blend 
»n be used 
mounted on a cast induction manifold. Dual fuel pumps can be 
fitted at rear of crankcasc n either wide, operated through 
pl by cam n magneto driving-shaft THE 150 h.p. CIRRUS MAJOR SERIES II. 
TO SR ASR E AE feti) cater scillating piston-type of — TYPE.—Four-cylinder in-line air-cooled inverted 
oil-pump driven from rear end aft, Gravity drain avstem, CyrINDERS,—B. 120 m/m. (4.72 in.), Stroke 140 m/m. (5.5 in.), 
PaT oil Biles contained. i separute:init an aidé OF ara KOONI Capacity 0.3 litres. Compression ratio 5.8 : l. Barrels are 
at rear end machined from high-grade steel ingots and are located in crank 
caso by large spigot and four short studs securing cylinder base 
AccEssoRIES.— Optional. Amal fuel pumps, electric starte t flange, Cylinder-heads are of aluminium-nlloy with one inlet 
harne K primer and one exhaust valve. Heads attached to barrels by twelvo 
Amscrew Darve.—D: Left Hand tractor securing studs ` 


Dimenstons,—Length 900 m/m. (37.8 in.), Height 636 m/m. (25 in 
m, (17.32 in Bearer feet bolt centres, front to rear 
5.8 in,). Alternative widths between centres 386 m/n 
423 m/m. (16.65 in.), 469 m/m. (18 in 
te with b spinner, two fuel pumps and pipe 
'et and rubber reening harne cooling chute and 
stubs and flame trap. 238 It 2 lb. (108 kg 
Normal 80 hp. at 2,300 r.p.m. Maximum 90 hy 
at 2,600 r Fuel co tions throttle at. 2,300 r.p.r 
6.0 gals. per hr., Crui at BO | power at 2,300 r.p.m 
4.59 gal r hr., Oil consumption 1-2 pints (0.57-1.4 litres) per 
Octane rating 70. 


THE 100 h.p. CIRRUS MINOR SERIES Il. 


ylinder in-line air-cooled inverted 


( DEN Bore 100 m/m. (3.9. in), Stroke 127 m/m. (5 in.), Capacity 
T Compression ratio 6.25: 1. The high grado carbon steel 
nde ith machined fins have detachable heads. The 

nd: we located by anchoring studs in the crankcase 

1 f Y-all Fully-fouting gudgeon-pin 

One scrap t ession ring 
F A 1 
HAF As Mir 
k Vs Min i 


hait : tappet 
ance it ed cup 
i pod on the other 
front end from which end the 
Mir i reening harne lablo if desired 
r 1 A Zen i raught carburettor with independent 
rol, al D nd cold mr intake, is fitted to a one 
4 a Warr air om t ling u 
hrough the flame-t I approxima 009, of the 
l T } rect cold a ames into 
DE HAVILLAND. 
THE DE HAVILLAND ENGINE CO., LTD. 
Heap Orrice: HATFIELD, HERTS 
ENGINE We STONEGROVE, EDGWARE, MIDDLESEX 
Director F. B. Halford (Chairman), Sir Geofiroy de 
Havil Barbe, A. 8. Butler, J. L. Brodie, Hugh 
Buck id A.F, Burke (General Manager) 
T illa organization, entered the aero-engine 
lustr n they produced the first of the Gipsy 
ht n eng 
The ing, nes has been designed by Major Frank 
H R.Ae.S., M.S.A.E., working in close collaboration 
t ft Design Department of the de Havilland 


TI psy engines, produced in July, 1927 
gne 135 h.p, One was installed in the 

1. 71 T ent racing monoplane which estab 
ot wed Record for Light Aeroplanes ut 
y used engines in the Gipsy series, which were 

t ) it the war, included tho 130 h.p. Gipay 

the 200 b.p. Gipsy-Six I and the 205 h.p. Gipsy Six 1I 


PrsroNs.—Slipper typo of Y-alloy, with two tapered compression 
and one serapor rings 

Cosxectinc Rops.—H 
white-metal bearings. 

CRANKSHAFT.—Hob 


uminium forgings fitted with steel-backed 


stool forging machined all over 
five plain bearings, Ball thrust-bearing nt front end. 
CmANKCASE.—Aluminium-nlloy casting with Electron top-cover 


Tho timing-gear cover at rear carries tho auxiliaries and does not 


carried in 


disturb any genra when removed as they are housed in the crank 
VaLvE Gran.—Oporation, etc., as in Minor (Series I 
CannvRATION,—One Clandel-Hobson downdraught carburettor, fitted 

with flamo-trap and direct cold nir intake, and having an inde 


pendent mixture control, is mounted on n 


e-piece cast induction 


The 150 h.p. Cirrus Major Series II Engine 


For post-war uso the company has developed n new series of 
four and six-cylinder engines brief details of which aro published 
below 

The de Havilland Engine Co., Ltd. entered the gas turbine 
fiold early in 1941 Design of the H-1 Goblin was started in 
April, 1941 and bench tests began a year later. [wo H-1 units 
installed in n Gloster Meteor first flew on March 5, 1943, The 
Goblin is used to power the D.H. 100 Vampire ainglo-seat jet 
propelled fighter, A D.H. H-1 jet unit was also fitted to the 
prototypo Lockheed XP-80 Shooting Star jet fighter. For 


details of the Goblin see pages 4-5d. 
In 1034, the de Havilland Aircraft Co., Ltd., acquired tho 
licence for the Hamilton-Standard controllable-piteh airserew 


Tho Company operates airscrew factories in Great Britain and 
Australia and manufactures nirserows in large quantities for 
the British and Dominion Governments 


THE NEW SERIES DE HAVILLAND GIPSY-MAJOR AND 


GIPSYQUEEN. 
The de Havilland Engino Co., Ltd. has developed for post 
war use a new sories of four and six-cylinder Gipsy engines to 


THE BRI 


A rear view of the Cirrus Major Series II or III Engine. 


manifold which is secured by bolts passing through bosses cast on 


the manifold and screwed into inserts in the cylinder-hend. The 
cold air intake operates automatically at approximately 909; to 
full-throttle opening 

IGNrrioN.—Two B.T.H. magnetos one with impulse starter. K.L.G 


Screening can be provided if desired 

LunRrcATION.—Pressuro feed 1 with scavenge pump. All 
oilways internal in crankcaso casting. Pressure and scavenge 
filters embodied in the oil-pump which is of oscillating piston type 

Amscrew DnivE.—Direct, left-hand tractor 

Accrssortes.—Optional. Amal Dup 
vacuum pump, generator, and scree 

DIMENSIONS. Overall le 


sparking plugs 
syste 


Electric-starter 


x fuel pump 
ng if required 
th less spinner 1,096 m/m 


(42.9 in.) overall 


797 m/m Overall width 450 m/m Bearer feet bolt 
3 front to rear 640 m/m. Bearer feet bolt centres altern 
widths 544 m/m. (21.4 in.), 458 m/m. (18 in.), 386 m/m 
n.) 
WrEtGnT.—With airscrew hub 338 + 5 lb. (163.4 kg. + 2.3 kg.) 
PEnFORMANCE.— Normal 138 h.p. at 2,200 r.p.m. ; maximum 150 h.p. 


at 2,460 r.p.m., Fuel consumption, full throttle at normal r.p.m 


10 gals. per hr., Cruising at 80% full 
power at ) p.m, 
hr., Oil consumption 0 
per hr. (0.42-1.14 litre 


Octane F 
ontainir 


THE 145 155 h.p. CIRRUS MAJOR 
SERIES II. 


The Cirrus Major Series III engine 


TING.—70 minimum 
tetra-ethyl-lend can bo 


is similar in general arrangement to 
the Major Series II, but is a higher 
compression engine and has a corres 


pondingly increased output. The 


Major Series IL and Series III engines 
we alike in external appearances, and 
tho illustrations may therefore be 
taken to represent both types. The 
cription of Major Series II 
engine will also apply to the Major 
Series III, except in the following 
letail 
Corn 


87 minimum. Fuels 
blond can be 


The 160 h.p. D.H 


Gipsy-Major 51 supercharged Engine. 
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Particulars common to n 


Take-off 
Power 


Name 


100 hyp, at 
2,500 rpm 


levol 


Gipsy Masor 31 


ut sen 


197 l.p. at 
2,000 rpn 
nt level 


Mason 51 


Psy 
sen 


0 h.p. nt 
0 r.p.m 
sea level 


GIPSYQUEEN 31 
at 


5 h.p. nt 


Girsyqures 51 00 r.p.m 
^t sen levol 
330 h.p. at 
GiravQUEEN 71 [2,800 r.p.m 


t son fovel, 


The 197 h.p. D.H. Gipsy Major 31 engine. 


succeed the Series I and II Gipsy-Major and Gipsy-Six engines 
of 1939. 

For the four-cylinder engines the name Gipsy-Major is 
retained, but for the six-cylinder units the name Gipsy-Six has 
been dropped in favour of the R.A.F. name Gipsyqueen, owing 
to the wide use of these engines under this name in the service 
during the war 


In the Gipsy-Major Series there are 
two basic engines—the 100 h.p. Gipsy 
Major 31 and the 197 h.p. supercharge 


In the Gipsyqueen Series 

engines—the 250 h.p 
205 h.p. supercharged 
Gipsyqueen 51, and the 330 h.p. geared 
and supercharged Gipsyqueen 71. All 
five engines will take controllable-pitch 
airscrews and the six-cylinder units will 
take a new constant-speed feathering and 
braking airscrew. The geared and super 
charged Gipsyqueen 71 is the power-plant 
of the D.H. 104 Dove light transport 
monoplane 


Gipsy-Major 51 
there three 
Gipsyqueen 31, the 


are 


of the engines indicated above 
» allocated 19 numbers, i.e. 31-49, 
51-69, 71-89, and the numbers in each 
series will be used to indicate installation 
changes, various combinations of access 
ories and design alterations affecting 
interchangeability 

The new engines have a new cylinder 
of slightly greater bore and stroke, a 30% 
increase in fin area, and a new aluminium- 
alloy hend with inserted valve seats. 
A ‘standard piston is fitted giving a 
6.5 : 1 compression ratio, which is suitable 
for fuels down to an 80 octane value in 
the supercharged engines, Provision is 


The 2: 


THE NEW SERIES D.H. GIPSY-MAJOR AND GIPSYQUEEN ENGINES. 


all eng Bore x Stroke 120 m/m. x 150 m/m. (4.73 in. x 6.9 in.) Cor n Ratio 6.5: 1 
Inter Length 
nat ional Maximum | Weight |Supercharger| Airserew | (from C/L of Width 
Power Power iry) gear raty L. y veral 
Rating Rating ratio r 
340 Iba " 
(164.3 kg.) 
2} Yo 
156 h.p. at | 160 h.p. at includes 1,123 m/m 136 m/m 810 m/n 
2,00 rp.m.|2,500 rp.m| cooling (14.9 in.) (17.4 in.) | (32.7 ir 
at sea levollnt sen lovol| scoop: 
bafles and 
fuol pump 
unit 
175 hap. at | 180 hp. at | 410 My 
2,300 r.p.m.|2,400. v. p.m. 5I: d 1,200 m/n 416 m/m 838 m/i 
nt 6,000 ftnt 7,000 ft (50.4 in.) (16.0 in (33.5 in 
(1,830 m.) | (2,135 m.) x 
245 hyp. at | 260 h.p. at 0 Ibs, | g 
400 r.p.m,2,500. r.p.m.| (231.6 kg.) ! 513.5 m/m. | 838 m/m 
at sen levelint sen level 24 95 (30.5 in 11.5 In 
(as nbovo) | 
200 h.p. at | 270 h.p. at) 500 Ibs, | 
2,900 r.p.m.|2,400 r.p.m.| (2 ) Wags) 1,638.5 m/m. | 480.5 m/m.| 1,05 


(1,830 m.) | (2,136 m.) | (ns above) 


000 Ibs. 
(300 kg.) 
24% 


(as above) 


285 h.p. at 
000 r.p.m 0 rpm 

7,000 ftat 0,000 ft 
2,195 m.) | (1,830 m.) 


05 h.p. at 


ut 


ngines to limit 
ed to use lower 


made on the supercharged 
the boost where it is roqui 
octane fuels. 

Most of the ignition equipment, apart 
from the distributors, is suitablo for both 
four and six cylinder engines, as are tho 
magnetos which incorporate an impulse 
starter. Many of the reciprocating and 
valve operating parts, joint 
and small attachments 
throughout the series. 


, connections 
n 


common 


Strip-lined main bearings are fitted for 
improved performance, to enhance wear 
quality to simplify replacement, 
while in the six-cylinder designs opport 
unity has been taken to stiffen the 
crankcase with cross bolts on either side of 
the middle journal and to apply pendulum 
type dynamic dampers to a lightened 
crankshaft 

In the Gipsyqueen 71 a steel connecting 
rod has been ndopted and a Bibby-type 
coupling is used in conjunction with a 
self-centering epicyclic gear to give a 
smooth flexible reduction gear and a short 
compact gear casing 

In all engines provision has been made 
in the timing case and of the crankease 
top cover to mount a variety of 
accessories, In the supercharged types the supercharger drive 
is taken from the front of the engine, in the cuse of the Gipsy 
queen 71 Series through a long torsion shaft s 


and 


50 h.p. D.H. Gipsyqueen 31 six-cylinder engine. 


(71.5 in.) 


433 m/m 
(17.3 1n.) 


847.75 m/m. 
(33.9 in.) 


The 295 h.p. D.H. Gipsyqueen 51 supercharged engine. 


If required, the normally-aspirated engines can be converted 


to supercharged types by fitting the superchar n place 
of the existing rear cover arburettors will be 


r unit 


Injection-type 
4 feature of the supercharged engines 


The principal particulars of the new engines will be found 
in the table on the previous page. Full constructional details 
were not available for publication at the time of closing for press 


The descriptions that follow refer to the 1039 Gipsy Maj 
and Gipsy-Six (Gipsyqueen) engines which were maintained 
production throughout the war and are still in service in 
large numbers, 


in 


ery 


THE DE HAVILLAND GIPSY-MAJOR SERIES I 


Four-cylinder in-line inverted air-cooled 

INDERS.—Bore 118 m/m. (4.646 in.), Stroke 140 m/m. ( 

Capacity 6.124 litres (373.6 cub. in.. Compression 
Barrels machined all over from forgings of carbon steel 
of wall and depth of finning adjusted to ensure even co 
prevent distortion. Exposed surfaces specially treated agains 
corrosion. Ends project far into crankcase, with ght joint 
of "Dermatine" between barrels and latter. Detachable heads of 
aluminium-bronze held by long H.T. steel studs to crankcase 
Copper-asbestos washers beneath heads 

PisroNs.—Slipper-type, cast in D.T.D.131. Fully-floating gudgeon 
pin located by external circlips and washers. One scrape 

, two compression rings below gudgeon pin 

Connectiva Rops.—Machined all over from forgings of D.T.D.1 
alloy and etched. Bearing caps have four H.T. bolts, Big-end 
has split-steel shells with white-metal 


CRANKsuAFT.—Machined all over from nickel-chromium-alloy stee 
forging. Statically and dynamically balanced. Five white-metal 
main bearings. Rall-bearing to take thrust at front ond. Journals 


and pins bored for lightness and lubrication 


CRANKCASE.—Aluminium-alloy casting, Lower half carries the five 
main crankshaft bearings, which aro hell in position hy separate 
caps, Top cover is of "Elektron" stoutly ribbed to resist defection 
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Varva Qkak.—Pally enclosed, One inlet and 


one exhaust valve per cylinder seat 
directly against  aluminium-bronze of 
the cylinder-head, Operation by steel 
rockers, tubular steel push-rods, and 
steel tappets off camshaft running in 


five bearings on port side of engine. All 
striking parts are hardened and replace: 
able. The camshaft is driven by spur- 
gears from the crankshaft, with a vernier 
arrangement of keyways between the 


camshaft gear and camshaft, to permit 
accurate valve timing 
Iypuction, — Claudel-Hobson AL48 down 


draught carburetter supplies the engine, 
and up to highest cruising speed draws 
through a flame trap warmed air from the 
side of the engine. When the throttle is 
fully opened, an interconnected chango 
over flap is moved and air is taken from 


outside engine cowling. Thus freezing is 
prevented at cruising r.p.m. with no loss 
of performance at full throttle. Alutude 


control is provided by an air valve in 
the carburetter, operated from the cockpit 

Lusrication.—Oil is drawn from external 
tank by engine-driven gear.type pump on 
the rear of the engine, through a coarse 
gauze suction filter. This pump delivers 
at a pressure of 40 to 45 lbs. per aq. in., 
governed by an adjustable relief valve, 
to an "Auto-Klean" filter. Crankshaft, 
connecting rods, camshaft and timing gear are pressure-fed from 
the main oilway, which is integral with the top cover. Cylinders 
are lubricated by special splash arrangements from connecting 
rod big-ends, whereby proper lubrication of pistons is established 
immediately on starting. A level of oil is maintained in the 
valve gear covers bv slight leakage past the tappets in their 
guides, a vent pipe within the cover maintaining constant level 
Oil is drained through large openings in the crankcase and 
returned by gravity to the oil tank in the nircraft. — Oil scavenge 
pumps to suit particular installations can be fitted ns extras. 

CooriNa.—Scoops ure fitted to the port side of the eninne. for which 
suitable openings are arranged in the aircraft cowling, The air 
collected by these scoops is passed between the cylinders and 
heads and suitably deflected by special baffles on the starboard 
side of the engine. 

Contno1s.—Pickup levers may be on either port or starboard side 
and may either pull or push to open, Throttle and magneto 
controls are interconnected so that correct advance is obtained 
for economical operation 

lonrrion.—Two B.T.H. magnetos nre carried on platforms on the 
timing-gear casing and are driven through Simma flexible "Vernier" 
couplings. Impulse starter. 

AccEssomIES.— Mounted on timing-gear cover 
single or dun] tachometer drive. 


Provision made for 


SraARTING, —Rotax electric or B.T.H. electric or Rotax hand-turning 
gear. 
Amscngw Dnive.—Direct. Left-hand tractor. Airscrew boss 


driven off tapered extension of crankshaft by key. Airacrew is 


positioned by hub of boss and is driven by eight through-bolts 
between positively-driven front and back flanges 


DistgNsIONS.— Length 1,227 m/m. (48.3 in.), Width 608 m/m. (20 in.), 
Height 752 m/m. (29.6 in.) 
recrew boss and cylinder bafflea).—305 lb, + 


Wxron (complete with y 
5 Ibs. (138 kg. + 2.25 kg.) Dual D.H 
(2.25 kg.), Electric starter 20 Ibs. (9 kg.), 
Ibs. (4.76 kg.) 

Penronmance (70 
modified motor method 
not containing T.F.L.) 
Maximum output 130 h.p 
2,100 r.p.m. sea level (approx 


A.C, fuel puinp 5 Ibs. 
Hand turning gear 10.6 


octane fuel, determined by C.F.R. engine 
using mixture temperature of 200 

Normal output 120 h.p. at 2,100 r.p.m., 
at 2,360 r.p.m., Fuel consumption at 
95 hp.) with mixture control 


The 120 h.p. D.H. Gipsy-Major Serles I engine. 


NAPIER. 
D. NAPIER & SON, LTD. 


Heap Orrick AND Works: Acrow, LoxpoN, W.3 
Established : 1808. Incorporated in 1913 
Chairman : Sir George H. Nelson 


The 330 h.p. D.H. Gipsyqueen 71 geared and supercharged engine. 


adjusted to givo weakest mixture for maximum power 61-61 gallons 
(28.4-30.7 litre) per hour, At full throttle 2,350 r.p.m. 94-10 gallons 
(43.2-45.4 litres) per hour, Oil consumption 12 pinta (.99 litre) per 
hour. 

THE DE HAVILLAND GIPSY-SIX SERIES I. 


TvrE.—Six-cylinder in-line inverted air-cooled 


Ovurvprns.—Bore 118 m/m. (4.640 in.), Stroke 140 m/m. (6,512 in.) 
Capacity 9.186 litres (560.0 cub. in.) Compression ratio 6.26/1. 
(See € Major.) 

Pistons ONCE 

CowwEonNa Rops, | °°° Gipsy-Mujor. 


over from E.S.C. forging of nickel 
chromium-alloy steel drilled for lightness and lubrication. Balanced 
statioally and dynamically. Runs in eight stocl-backed white 
metal main bearings, Bail thrust-benring at front end 
CmANKOASE.—Electron. Small sump at back end. Each inter- 
mediate bearing supported by stil cross-member with separate 
fuel and oil 


CnANxsHAFT.—Machined all 


cap. Facings for bearer-foot, breather, pumps, 
tachometer drive and starter. Top cover of Elektron carries 
magnetos, distributors and driving gear. 

VatvE Gramx.—Fully enclosed. One inlet and one exhaust valve 


per cylinder sent directly against aluminium-bronze of head 
Driven by steel rockers, tubular steel push-rods, and hardened 
steel tappets off camshaft running in seven bearings on port side. 
All striking parts hardened and replaceable. Camshaft driven off 
front end of crankshaft by spur gears. Camshaft gear attached to 
camshaft through vernier syatoin of keyways to give accurato valve 
timing 

Aoxmiary Drives. — Camshaft and all 
auxiliaries driven off gear-wheel on front 


end of crankshaft between ball thrust- 
bearing and first crank-throw. Train 
of hardened goara with profile-ground 
teeth drive camshaft, and shaft in top 
cover running at 1.5 crank-shaft speed to 
drive magnetom, — Fuel and oil pumpa 
driven off vertical shaft nt back end of 
camshaft. achometer drive and starter 
at back of crankenso 

Cannunation. — Two Claudel . Hobson 


AL48F down-draught carburetters each 
supply three cylinders and up to highest 
oruimng.speod draw through a flame-trap 
warmed air from around cylinders, When 
throttle is fully opened a change-over flap 
i» moved and air is taken from outaido 
ongine cowling. Thus freezing is prevented 
at cruising rp.m. with no loss of 
performance at full throttle. 

LummcATION.—Oi| pump and filters form 
dotachable unit at back of crankcase. 
Gear pump draws oil through coarso 
gauzo filler from separato tank and 
delivers nt 40 to 45 Ibs, per sq. in 
pressure by adjustable reliof-valve to 
"Auto-Klean" filter. Main stream goes 
by way of enst passage in top cover to 
main bearings and thence to crankshaft 
Oil thrown from holes drilled in big-end 
bearings and caps on to oylinder-walla 
and pistons, Cams and tappets lubricated 
by spray. Other stream adjusted by balanced piston arrangement 
to 15 Ibs. per sq. in. lubricates camshaft and other accessory 
drives. Two scavenge pumps, each with detachable fine-mosh 
gauzo filter, drawa oil from each end of crankease. Except for 
connections to tank, there are no external oil pipes 

Tonirion.Two B.T.H. magnotos, each with improved impulso 
starter and Simms flexible vernier coupling and each with separate 
distributor, each supply one plug per cylinder, Automatic 
retarding for slow speeds nnd atarting 


CoortNG.—Boo y-Majc 

ConTROLs.—See Gipsy-Major. 

BrAmTER.—Hotax or B,T.H 

Ainsorew Datve.—Direct. Left-hand tractor. Boss driven off 
tapered extension to crankshaft by two keys. Front flange 
positively driven, Eight through-bolts, Spinner quickly de 


tachabl 
Distenst0 (from tip of spinner to rear of fuel pum, 


in.), Height 823 m/m. (32.4 in.), Width 4 


8,—Lengtl 
m. (02. 
mjm. (19.00 in.) 
Weta Duy (Complete with eleotric starter, fuel pumps and flame 
trap-type air-intake, but less oirscrow boss) —408 lbs, + 7j lbs 
34 kg.). 


(212.7 kg. + 


Nelson 

Following an unkroken period of more than one hundred 
years of experience of the first class in many of the varied 
branches of engineering the Napier Company concentrated its 


Managing Director; H. G 


Perronmance (70 octane fuel, determined by C.F.R, engino modified 
motor method, using mixture temperature of 260*F., not containing 
T.E.L..—Normal output 185 h.p. at 2,100 rpm, Maximum 
output 200 h.p. at 2,360 r.p.m., Fuel consumption at maximum 
cruising spoed (2,100 r.p.m,) 10} gallons (40.5 litres) per hour, or 
full throttle (2,950 r.p.m.) 15 gallons (68.2 litres) per hour, Oil 
consumption 1-4 pinta (.57-2.4 litres) per hour at 2,100 r.p.m 


THE DE HAVILLAND GIPSY-SIX SERIES Il. 


R.A.F. names: Gipsyqueen | (fixed-pitch) and Gipsyqueen H 
(constant-speed). 
This version ‘of the Gipsy-Six has been approved for 


use with fixed-pitch, two-pitch variable and constant-speed air- 
screws, It differs from the Series I engine in that it has been 
developed to use the higher octane leaded fuels. 

Though ite maximum output under fixed-pitch conditions is 
not greatly in excess of the Series I engine, the main purpose 
embodied in the design is to obtain higher consistent power 
outputa over the cruising range, and also a considerable increase 
in power for take-off purposes, made permissible by the use 
of controllable-pitch airscrews 


Except where stated, the specification of the Gipsy-Six Series 
I applies 


Detachable hends of aluminium 


CyriNDERS.— Compression ratio 6/1 
Jopper-asbostos 


alloy held by long H.T. steel studs to crankcase. 
washers beneath heads. 

Prstons.—Slipper-type, made from forged D.T.D.132 
gudgeon pin located by external circlips and washers 
and two compression rings below gudgeon pin 

CoxwEcrmwo Rops.—Big.end haa split steel shells with white-metal 

Vatve Gean.—Fully enclosed. One inlet and one stellited oxhaust 
valve per cylinder seat directly against high-expansion steel 
valve-seata designed to permit use of leaded fuels. 

AuxiLIARY Drives.—An extension of shaft in top cover, which 
runs at 1.6 times crankshaft speed to drive mugnetos, rotates 
the constant-speed airscrew governor and vacuum pump for 
flying instruments. Latter may be replaced by oil servo-pump 
suitable for certain types of automatic pilot. Oil pressure 
increasing valve nnd hand-control for use with two-position con. 
trollable nirscrews 

CannunATION.— When a constant.speed airscrew is used and oper 
ational conditions may require full open throttle setting on 
carburetter under cruising conditions, a separately-operated flame 
trap control to be used in conjunction with air-intake thermometer 
is fitted, so that induction temperatures may be regulated from 
cockpit. Altitude control is by air-valve in carburetter, operated 
from cockpit 

Luanication.—Except for connections to tank, thore nre no external 
oil pipes. A small facing is provided at rear of engine to which 
oil tank vonts may be connected, thus helping to keep the 
neroplane clean 

Armsonew Drive.—Direct. Left-hand tractor. Crankshaft has been 
designed with specially serrated extension at front end to accept 
an airacrow boaa suitable for wooden or metal fixed-pitch nirscrewa. 
Front flange of the propeller boss is positively driven, and eight 


Fully-floating 
One scraper 


The 200 h.p. de Havilland Gipsy-Six Series II engine. 


through-boits aro provided with a spinner, which is quickly 
detachable. Controllable-pitch sirscrewa may be fitted directly 
to crankshaft . i 

DristENSIONS.—Length (from spinner of fixed-pitch screw to back of 
fuel pump) 1,613 m/m. (63.5 in.) Height 805 m/m. (31.7 in.), 
Width 484 m/m. (19.08 in.), 

Weiour Dav .—fkor use with fixed.pitch airscrew, cooling 
included, but without starter or airscrew bows 409 Iba + 
(213 kg. + 35 kg.). Weights equipped for various controllable. 
pitoh aircrew combinations supplied on request. 

PeRFoRMANOE (77 octane fuel, determined by C.F.R engine modified 
motor method, using a mixture temperature of 260°F., containing 
not more than 4 c.c. of tetra-ethyl lead per gallons of fuel).—Fixed 
pitch airsorew normal output 185 b.h.p. at 2,100 r.p.m., Maximum 
output. 205 b.h.p. at 2,400 r.p.m., Rated output with controllable- 
p ch airserew 205 b.h.p. at 2,400 r.p.m. Fuel consumptions 
faximum cruising 114 gallons (52 litres) per hour at 2,100 r.p.m ; 
normal cruising 10-10} gallons (45-49 litres) per hour at 2,100 
rpm. at full throttle at 2,400 r.p.m. 10 gallons (73 litros). Oil 


consumption 3-5 pints (1.7-2.8 litres) per hour at 2,100 r.p.r 


baes 
74 Ibe. 


activities during the War 1914-1918, on the design and 


manufacture of aero-engines, 
The Napier Lion, first produced in 1918, quickly established 
an enviable reputation for reliability and trustworthiness in the 
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ven to-day, 27 years later, a marine version of 
d the Sea-Lion, is maintaining its reputation 


fiying world 
the Lion re-nam 
by excellent service in high-speed and other marine craft of the 
Fighting Services 

In 1927 a new line of development in aero-engine design was 
begun, that of the in-line double-erank engine, 
and the Rapier and Dagger series of engines followed 

Both the Rapier and tho Dagger we nir-cooled 
H-type engines, the former with sixteen cylinders and giving 
a maximum output of 395 h.p., and the latter with twenty-four 
cylinders and developing a maximum output of 1,000 h.p. 

Towards the end of 1935 the Napier Company took a further 
step in the development of the twin crankshnft aero-engine by 
undertaking to build a 2,000 h.p. model incorporating'a number 
of radical changes in design. Unlike the earlier Napier “H 
engines, the new engine, now named the Sabre, is a horizontal 
twenty-four-cylinder *r"-type, is liquid-cooled’ and has recip 
rocating sleeve-valves in place of the former poppet valve 
system, 

The Sabre engine passed the Air Ministry 
test in June, 1940, with a maximum power output of 2,200 h.p. 
at 3,700 r.p.m It forms the power-umt of the Hawker 
Typhoon and the Hawker Tempest. The rocket-firing Typhoon 
proved to be a deadly weapon ngainst all types of ground targets 
The Tempest, introduced into service in 1944, played a notable 
part in the defeat of the flying-bomb attacks on Southern England 
in the Summer of 1944 before taking part in the concluding stages 
of the war in Europe. 


THE NAPIER SABRE. 
Tyrr.—Twenty-four cylinder "rf" type four-stroke 
liquid-cooled, with two-speed supercharger. 
Cyupers.—Bore 5 in, (127 m/m.), Stroke 4.75 in. (120 m/m.), Capacity 
2,240 cub. in. (36.65 litr Compression ratio 7:1. Two cast 
light alloy cylinder blocks each with twelve cylinders in upper and 


air-cooled 


vertical 


100-hour type 


sleeve-valve 


lower banks of six. Each bank hus separate induction faces 
above and below and an exhaust face between the upper and 
lower banks of cylinders. Twelve jacketed passages lead from 


the exhaust ports to six ejector type exhnust stubs attached to the 
cylinder block between the cylinder he Each cylinder has 
three inlet and two exhaust ports and a compound sleeve scraper 
ring. Coolant jackets round cylinders with drilled passages between 


jackets, Coolant galleries are provided on each side of induction 
face above and below each block, with U-shaped coolant channels 
connecting outer galleries cast on front of both blocks. Inner 
sido of each block grooved ulong centre-line to accommodate 
slceve-drive worm shaft 

CvrpER HrAps—Each head n light alloy casting with coolant 
jacketing. Head is provided with compression ring and two 


phosphor-bronze sparking-plug adaptors and is attached to cylinder 
block by seven studs. There are also holes in the head flange for 
two of the long crankcase which pass through tho cyl 
block to tho head. Four coolant jacket transfer holes and the head 
itself are scaled by rubber c 
SLEEVES. —Steel sleeves, ench with four ports 
and one combined inlet/exhaust 
at inner ends for driving pins 
StrkvE Drive.—Case-hurdened 


studs 


nposition rings 
two inlet, one exhaust 
Sleeves are strengthened loca 


hollow steel drive-shaft. runs in 
fourteen bearings in groove in inner side of cach cylinder block 
Ewch shaft in two halves, united by flanged coupling in form of 
an external sleeve. Three worm gears machined on each half of 
shaft, A drive gear bolted to the front end of the shaft mesh 
with an idler gear, which in turn is driven by n reduction gear 
pinion. Between each pair of upper and lower cylinders is æ light 
alloy pedestal housing a worm wheel and two horizontal crank-arins 
with ball joints into which the driving-pins of the 
upper and sleeves fit. The bronze worm which 
drive the sleeve eranks are held in position by twin roller races 
mounted in each pedestal housing, The cranks aro solid 


and socket 


lower wheels 


POBJOY. 
POBJOY AIRMOTORS AND AIRORAFT, LTD. 
Heap Orrick: 20, BERKELEY Square, LONDON, W.l 


'The original company was founded in 1930, but became a 
public company in June, 1935, with an authorised capital of 
£250,000 (£200,000 fully paid). 
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CooLANT 


STARTER 


The 2,400 h.p. Napier Sabre II liquid-cooled engine, 


plit ball joints, The whole assembly i lubri 


itoting positively 


cated from the low-pressure eireuit 

Each outer ruw has six crankcase bolts passing. through both 
halves, and each inner row has six long tie-holts which puss through 
both crankense ond cylinder blocks. The central cross web also 


takes eight. contre-bearing bolta disposed in four rows, Finally, 


there are four internal steel studs in the front weh to clamp nir 
sorew shaft rear bearing 

Repucrios Gean—Genr ratio 0.2742: 1, Airscrow-shaft helical 
gear on centro-line of er with four compound reduction gear 
disposed symmetrically und it. Spur pimons on front ends of 
erankshafts mosh with the rear gears of the upper and lower pairs 
of reduction gears 

INDUCTION.—AÀ specinl Hobson injector. type curburetter is mounted 
on the sido of tho intako bend of the supercharger. ‘Cho injector 
incorporates the fuel entering valve, boost control, accelerator 
pump and the pressure-regulating valve. The fuel is supplied 
from the injector to the nozzle, which 1s situated inside the spinner 


This latter, being fitted on the end of the impeller shaft, foeds the 
fuel into the eye of the impeller in a fine spray 
Furr Poxr.—Fucl is supplied to tho injector by à. l'esco pump of the 


A reliof 


vane type which is bolted to the underside of the sump 
valve, embodied in the pump, is differentinlly-controlled. to allow 
for variations in atmospheric pressure 

SUPERCHARGER Hydraulically-operated — two-speed  single-entry 


centrifugal type ratios 4.68; 1 low, 583:1 high. Insido 
the supercharger casing and between tho impeller and the crank 


Gear 


case is the change-speed clutch, From the impeller the mixture 
passes through a ring of fixed diffuser blades and hence to four 
volutes east in the supercharger casing. Each volute supplies 
one bank of cylinders through one of four manifolds, two above 
and two below the top and bottom banks of cylinders 
LunRICATION.— Tho system comprises one main pressure pump; t 
large main pressure oil-filter, à main scavenge pump with super 


chu 


er scavenge pump above it, and the front scavenge pump. 

ro filter is housed on the left-hand side of the engine 
while the pumps, the high pressure relief valve and two gauze 
scavenge filters are housed in the bottom cover unit. Pressure 
oil lubricates main ond big-end bearings, nirscrew shaft rear bearing 
and reduction balance arms. It is also directed through 
numerous jets to nirserew shaft reduction gears, "Two pressure 
reducing valves in main pressure circuit feed à low-pressure circuit 
directing oil to the sleeve drives, the upper auxiliary unit and the 
bottom cover umit. Th pistons, cylinder bores and con 
necting-rods small ends are lubricated by splash oil from the crank 
shaft main and connecting.rod big-end bearings. Oil after com 
pleting it& main and low-pressure circuits collects in the front 
portion of the bottom cover umt, is transferred by the front scaveng: 
pup to the sump, from whence it is drawn by the main scavenge 
pump and returned to the supply tank through tho carburetter 
throttle spindles nnd the supercharger inlot volute jackot 


gear 


sleeves, 


lóxrrioN.—'l'wo. B.T.H. type CL SE-ES duplex magnetos mounted 
opposite one another on the upper auxihary drive casing and 
driven. by the upper auxiliary. drive shaft, and. two B.T.H. dis 
tributors similarly mounted’ and driven. Each distributor 1s 
wholly enorgised by one magneto and fires twenty-four plugs 
Iwo sparking plugs per cylinder and fully-sercened harness. 

Ausiuiany Datves.—In ond lower auxiliary unit covers 


upper 
Upper mnin. drive shaft V|riveu by pinion on front end of upper 
eranksliaft. 
Accessories on 
distributors 


top front portion. of crankease 
duplex magnetos. and 
zovernor control 


through idler gear in 
upper eover melude the 


ignition servo control unit, nirserew 


unit, air compressors, hydraulic and vacuum pumps, and electric 
generat shaft, driven off lower crankshaft through 
idler gear, drives two coolant pumps, main and supercharger 
scavenge pump, front scavenge pump, oil pump, and 
fuel pump. 


o. Lower 


pressuro 


SvsrkM.— Pressure liquid-cooling. Two centrifugal pumps 
circulate coolant from ring-type header tank in nose of cowling 
through engine and radiator. ^ ‘Thermostatic valves prevent coolant 
circulating to radiator until predetermined temperature is reached 


Coffman type LAS cartridge starter, which drives onto 
upper crankshaft rear pinion through idler gear, are mounted on 
upper crankens¢ 


Ainscrew Drive L.H. tractor Airserew shaft embodies oil 


The original Pobjoy engine passed the Air Ministry 50-hour 
Type Test for civil purposes in 1928. In 1929, the "R" type 
engine was. developed, giving 75/80 h.p. which model was 
superseded in 1934 by the 84/90 h.p. Niagara, 

The last Pobjoy engine was the 130 h.p. Niagara V, which 
was remarkable for its increased output, as compared with its 


A front view of the 2,400 h.p. Napier Sabre II engine, 


pressure ducts for operating airscrew in conjunction with air 
governor unit. Control of governor is interconnected with 
orvo control unit 

MousriNG.—Four platform faces provided on underside of crankeae 
act as engine mounting fee 

THE SABRE VA. 

DiwEssIONS.— Overall length 6 ft. 10] in. (2,089 m/m.), Overall width 
3 ft. 4 in. (1,010 m/m.), Ovorall height 3 ft. 10 in. (1,068 m/m 

Nev Dey WktuHT D0 Ibs, (1,135 kg.). 

PERFORMANCE AT TAKE-OFF AND AtiTuDE.—Rated power—modera 
supercharge 2,165 h.p. ut 3,650 r.p.rn. at 6,500 ft. (1,980 m.)f 
upercharge 1,030 h.p, at 3,600 r.p.rn. at | O ft. (4,800 r 
Maximum power (combat) rating (5 mins modernte 

2,600 h.p. at 3,850 r.p.m. at 2,500 ft, (760 m.), full 
charge 2,300 h.p. at 3,850 r.p.m. at 12,750 ft. (3,890 m.), Maxi 
take-off power—moderate supercharge 2,300 h.p. at 3,850 r 


at sen level 


SABRE VI. 

The Sabre VI is basically a Series VA engine with modification 
to suit its installation behind an annular nose radiator with 
engine-driven cooling fan 

THE SABRE VII. 

I'he Sabre VII is, in general, similar to the Series VA exc 

that water/mothanol injection is used to obtain high power 


for take-off and combat conditions 
been strengthened to enable them to stand up to increased loads 
Tho controls have been modified to suit the altered boost press 


ures and speeds, and to onsure that the water/methanol cannot 


Certain components h 


be used except under the appropriate conditions 


Dimenstons.—Overall length 6 ft. LL in. (2,105 m/m.), Overall wi 
3 ft. 4 in. (1,016 m/m), Overall height 3 Ft. 10] in. (1,189 m/m 

Nev Dry Wetowt 540 Ibs. (1,152 kg.) 

PERFORMANCE AT TAKE-OFF AND ALTITUDE. Rated power —mod 
supercharge 2,235 h.p. at 3,700 rpm. at 8,500 ft. (2,590 n 
full supercharge 1,900 h.p. at 3,700 r.p.m. ut 18,250 ft. (5,570 


Maximum power (combat) rating (5 mins. limit) lernte supe 
charge 3,055 h.p. at 3,850 r.p.rn. at 2,250 tt m.) full 
char 0 h.p. at 3,850 r.p. 12,450 ft. (3,800 im.), Mux 
take-off power—moderate supercharge 3,000 h.p. at 3,850 rpn 
at sea lovel 

Pistoxs.—Muchined from light a One compression und one 
compression-cum-scraper ring above gudgeon pin and 
uction seraper ring below. Hollow fully-floating gudge 


retained by hardened st 
CoxEeriNo Rops.—Steel “H 
in horizontally-opposed p 
steel-backed lead-bronze b 
lubricated by splash only 
CnANKSHAFT.— Two interchangeable six-throw shafts one above the 
other with a lead-coated lead-bronze lined bearing between eac 
throw. Crank webs are drilled and the seven journals and six 
crankpins are bored to provide oil passages, A spur pinion 
shrunk on the forward end of each shaft, these pinions driving 
the four compound rs of the airserew reduction gear. Rear 
ends of shafts are flanged. Bolted to upper shaft flange is à sp 
gear driven by the starter through an idler gear in the crankc 
CRANKCASE.—Two light alloy castings joined 
line. Each half stiffened by five cross we 
walls and the five webs providir 
rear bearing and the crankshaft bearings. 
auxiliary unit cover and starter hand turni 


1 washers and circlips 
section forked and pl 


nr 


irs, each pair having a common 


wing. Fixed bronze 


nall-end bea; 


vertical c 


housi 


and for bottom cover unit and oil sump be v 
unit houses the airserew shaft, reduction geur sleeve 
gears and comprises the gear carrier and the truncated coneshup 


hed to the front fiwe 
study. Si 


nirscrow shaft cover, which are att 
crankcase by equally-spaced bolts and 
nttached to the rear ond of crankcase by a series of L 
Halves of crankcase assembled by bolts and s 


lts a 


immediate predecessor, the Niagara TL It was fully illustrate 
and described in the 1940 edition of this Annual 

During the war the company was engaged exelusively on work 
on behalf of the Ministry of Aireraft Production and devel 
of engines of its own design ceased for the duration 
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Heav Orrick: DERBY 
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Managing Director: Sir Arthur F. Sidgreaves, O.B.E 

Works Director: E. W. Hives, C.H 
f Engineer, Aero-engine Division; A. G. Elliott, C.B.l 

Rolls-Royce, Ltd. specialises in the production of high 
performance liquid-cooled aero-engines, the most recent types 
concerning which full descriptive details may be published being 
the Merlin 61 and the Griffon 65. 

At the beginning of the War and during the Battle of Britain 
every R.A.F. first-line fighter aircraft was fitted with a Rolls. 
Royce Merlin engine, At the outset Germim aircraft had 
resorted to low flying tactics and to counter this Rolls-Royce, 
Ltd. increased tho sea level power of the Merlin by 40 per cout. 
by an increase in supercharger pressure and this so improved 
the performance of the R.A.F. fighters that German aircraft 
were forced to fly higher. At this stage Rolls-Royce Ltd. had 
ready for production a new supercharger and were able to 
introduce the Merlin XX and the Merlin 45 into the Hurricane 
and Spitfire respectively and so enable the R.A.F. to maintain 
fighter superiority without interruption of production of either 
aircraft or the basic power plant 

A later stage in the development of the Merlin was the intro 

iction of the two-speed two-stage superchurger, a system of 

rcharging which opened up a new era in aero-engine por 
formance. The Merlin 61 at 40,000 ft. (12,200 m.) developed 
double the power given at a much lower altitude by the Merlin 
IIT, with which engine the original Spitfire was fitted in 1930-40 

A table published on u later page gives a fairly comprehensive 
of Merlin deve lopungut BIA o es ae MUT The 2,000 h.p. Rolls-Royce Griffon 65 engine with two-speed two-stage supercharger. 


picture 
feature of this table being 


that it is fitted to drive contra-rotating airscrews. At a max 
imum boost of 25 Ibs. the Griffon 83 has a power ratin; 2,340 
h.p. at 750 ft, (230 m.) and 2,120 h.p. at 12,250 ft. (3,740 m.) 

The description below refers specifically to the Griffon 65 
but is representative of all marks in the Gritfon range fitted with 
tolls-Royce two-speed two-stage supercharger 


hnder 60? Veo hquid-coolod 
6.0 in. (152.4 m/m.), Stroke 6.6 in. (167.64 mm/m 


Swopt volume 36.7 litr Two blocks of six cylinders are mounted 
at 60 degrees to each other on inclined upper face 
rankcnse. uch block comprises n hght alloy skirt 
lindor ylinder liner 
flange ends, nro fitted in th 
tho funge being sandwiched between 
art making cally unstressed in tho stati 
thereby red A further advantaj: 
ement is th 1 n of internal olunt leak 


d by the use of soft. alummium-all 
ase of the a 15 made 
nal ribs on the li 


gs. A coolant seal on eacl 
by rubber collars located betwe 
cylinder nssemblies nre cach retained to the crankcase by fourteen 

long studs in chrome.vanadium steel which pass through tube 
in the cylinder skirt and head, these being sealed against 
volunt leaks | ings. A furt 
form o secondary 
ronownble valve seatings in Silehrome 
guides are made in cast iron and phos r pe 
1 of R.R.59 alloy. Th 


carry 
exhaust valve 


Pistoxs.—Machined sse forgin, ) 
carries two compre murs and a drilled scraper ring above the 
eon-pin and another drilled scraper it. Both 
rings und scraper ring grooves are l to return 
ankcase, A fully-floating gudgeon-pin in hardened nic 
ed by spring wire cirelips 
CowNEcriNG Rops.—Nickel steel forgings machined all over and 
having H-section shanks. Euch assembly consists c 
The 2,000 h.p. Rolls-Royce Griffon 65 twelve-cylinder liquid-cooled engine with two-speed two-stage supercharger. and a Pus T od i latter carr a okel atgal be 
the halves of which er and to the forke 


Its. This bearing 


n four 

ombat a maximum rating of 1,730 h.p. at 750 ft. (230 m.) and 1,400 
h.p. at. 14,000 ft. (5,270 m.) and a take-off power of 1,720 h.p 

r 150,000 Merlin engines were ‘The Griffon II and ITI have n reduction gear ratio of .451 : 1 


installation of Merlin engines in British and American 


Altogether during the war ¢ 
built in Great Britain and the U.S.A In 1943 the combined and the Griffon IV a ratio of .510: 1 The Griffon I was fitted 
Derby, Crewe and Glasgow factories reached un output of in the earlier. Firefly I and I until roplaced by the Griffon XII 
14,000, or nine times tho 1939 figure The Griffon engine has The Griffon III and IV were both fitted in the Spitfire XI 

The Griffon VT is similar to the IV but has increased take-off 


lso been produced in large quantities 
The Itolls-H« 


f gus-turbine 


and maximum boost pressure (15 Ib,). This engine has a maxi 
mum rating of 1,850 h.p. at 2,000 ft, (610 m.) and 1,635 h.p. at 
10,500 ft. (3,200 m with 1,815 h.p. available for take-off 


e Company is also engaged in the development 
ts of the Whittle type. Tho Gloster Meteor, 
Allied. jet-propelled fighter to go into oper 


the first und 


tional servir European war, and also the holder of the This engine is installed in the Seafire XV and XVII 
World reed rd, is fitted with two Rolls-Royce unit The Griffon XII is similar to the VI but wath lower super 
and n reduction gear ratio of 451: 1, It 


turbine engines will be found on pages charger gear ratio 
has à. maximum rating of 1,765 h.p. at sen level and 1,005 h.p 


at 11,000 ft, (3,355 m.),.— 1t is installed in the Firefly I and H 
The Griffon 61 18 fitted with a two-speed two-stage super 
charger and intercooler similar to that installed in the Merlin 61 


THE ROLLS-ROYCE GRIFFON. 


t the ithbreak of hostilities in September, 1930, a docision ^ 
"y es y Vh the production of a — Series, and compared with tho carher Griffon models it has a 

go abend e Malin but ef urger capacity. considerably improved altitude performance. It» maximum 

er t rating is 2,035 h.p. at 7,000 ft. (2,135 m.) and 1,820 h.p. at 21,000 


poids ft, (0,400 m,), with 1,240 h.p, availablo for take-ofl. "The dry 
weight 1,080 Ibs, (898 kg.), as compared 
vith 1,800 Ibs, (816 kg.) for the singlo-stage auporcharged models 
d. [tis installed in tho Spittiro 21 

Tho Griffon 5 is similar to the 61 but is fitted with a reduction 
geur ratio of .510 : 1 instead of 451; 1 Tho Griffon 65 form: 


of the power plant of the Spitfire XLV. Tho Griffon 66 is the same 


type came to bo called, furthers the 
y of fostering the twelve-cylinder 


ils-Royee 
pright-Veo ty 
ter of interest it ma 


of the Griffon 65 i 


liquid-cooled power-plant. As a 
tated that the cylinder arrange 
ure the ume as those of the 


previously menti 


cnt und dimension engine 
I Royce “R” engine which was developed for and won the 


12! and 1931 Schneider Trophy contests 
tial requirement in the design and produet 


Griff tsa lity for installation in existing Merlin- us the 05 but i fitted with cabin supercharger drive 
powered fighters to ensure an unbroken curve in the improve Tho € 72 and 74 are modifications of the 65 to meot the 
nt of fighter performance All the experience gained im — roquirern f the il Navy. Utilising the advantage 
tho Royal Air Force and Fleet Air Arm with the Merlin has been — offered by 160 grade fuel, u maximum boost of 2 sq. in 
ed to the full in the design and development of the Griffon in F.S. gear was stipulated At this pressure the h.p, recorded 
Th ncorporate mber of interesting design at 0,200 ft. (2,820 rn.) is 2,24 wa levol with 18) Ibs. boost 
ng the provision of n remote gearbox, shaft à take-off po f 2,045 h.p. is available, The main difference 
i gir re mounte All between the 72 and 74 is the fitting of a ll »yee Bendix 
lriver ies re rate such airfrü asthe Stromberg carburettor to the former and a Rolls-Royce injection 
tat r brakes, wing flying pump to the latter. ‘The Griffon 72 was fitted in the prototype 
I i the radio installation of the Firefly IV and tho 74 is being installed in the production 
marks of r e are fitted with two-speed rsion of that neroplane 3 
gle-stug percharger The Griffon II, HI and IV ull have The Griffon 83 is of the same basic design as the 65 except A front view of the Rolls-Royce Griffon 65 engine, 
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Cn. 


Cn 


WH 


VALVE Gran 


Ist 


ENGINES 


shell lined with lead-bronze 
Similar split bearing shells aro fitted to the plain rod and work on 


which runs directly on the crankpin 


the outer surface of the forked rod block, "The small ond of o 
vonnocting-rod houses a fully-floating bronze bush 
ANKSHAFT,—Clockwise rotation viewed from rear. One-pieco 


balanced, six-throw machined forging of nitrogen-hardened chrome 
molybdenum stecl. Crankpins and journals are bored and fitted 
with oil retaining caps and the webs aro drilled to allow oil to be 
fed axially from cach end of the crankshaft to the main journal 
and connecting-rod bearings, Drive to the reduction gear pinion 
is from a serrated fango bolted to the front ond of the crankshaft 
The rear end of the crankshaft is connected by a floxible torsion 
shaft to the supercharger driving goar and also provides drives 
to the auxiliary gearbox, oil pumps, coolant pumps, fuel pump, 
tachometor and constant-speed unit, Angular movement of this 
floxible torsion shaft is limited by stops attached to the crankshaft 
ANKCASE.—ln two Both castings of aluminium-alloy 
Upper portion carries cylinders and crankshaft main bearings 
The front of the crankcase forms integrally the rear housing the 
nirscrew roduction gear and also contains the camshoft and starter 
motor drives, The portion forms the engine sump and 
contains the oil pump assembly consisting of tho main pressure 
pump, superchargor change-speod operating pump and two scavenge 
pumps; and also tho main coolant pump which is driven through 
the same train of gears as tho oil pumps. The main bearings, of 
which there are soven, consist of split stool shells lined with lead. 
bronze alloy, which fit into somi-ciroular recesses machined in the 
top half crankeaso, and are held in position by forged light alloy 
bearing caps and nickel-steol studs. In addition to these studs 
sixteen bolts pass transversely through the caps and the whole 
width of the crankcase, to givo great rigidity but at the same time 
allowing withdrawal of the lower half crankcase without disturbing 
the crankshaft 

EELCASE.—Aluminium-alloy casting secured by studs at rear end 
of crankcase, Supercharger unit is in turn bolted onto the back of 
the whoelcaso. ‘The wheelcase houses the two-speed supercharger 
drive, drives to auxiliary gearbox coupling, engine speed indicator 
airserew constant-speed unit, intercooler pump, fuel pump, and 
also provides a drive to the oil and coolant pumps situated in the 
lower half crankcase 


halves. 


lower 


There ure two inlot and two exhaust valves per cylinder 
Inlet and exhaust valves are prepared from forgings of K,E.965 
stocl, a protective layer of "Brightray" covering the whole of the 
combustion faco and seat of the exhaust valve and tho seat only 
of the inlet valve. Sodium-cooled exhaust valves. Two con 
centrio coil springs control each valve via u steel top washor having 
a central taper bore containing split bronze collets which locate 
in a recess in tho valve A single central camshaft mounted 
in seven pedestal brackets fixed to the top of cach cylinder head 
operates both inlet and exhaust valves through rocker arms fitted 
with spherical-headed adjustable tappet Tho camshafts 


stem 


m 


whien are similar for both cylinder blocks are driven via spur 
gears, bevel gears and inclined shafts from the reduction gear 
wheel 

,uCTION.—Tho carburetter is of Rolls-Royce-Bendix design und 1 


type consisting of the following 
muxture-control unit ; regulator 
1 accelerator pump 
‘ossure by 


of the triple-choke updraught 
units ;—throttle unit ; automatic 
unit; fuel-control unit; injector nozzle a 
Fuel is supplied to the carburetter under [ 
fucl-pump mounted in and driven from the port side of the wheel 
Excess fuel is fed back to the inlet side of the pump via a 
relief valve. The fuel passes to the control umts via filters and 
vupour separators. The throttle unit is similar to that used with 
conventional float-type carburetters three plate-type 
throttles mounted on a common shaft which is connected to the 
automatic control unit. Each choke is fitted with a large 
venturi carrying eight impact tubes and two small venturi. Tho 
uction at the throat of the small venturi is a measure of the volumo 
of nir entering the engine, The pressure differential between this 
suction and impact tube pressure when corrected by the automatic 
itrol unit for changes in air density becomes a measure 
of muss uir-flow. This differential is applied to the air diaphragm 
of the regulator unit to regulate the fuel metering pressure (or 
head) across the fixed jets in the fuel-control unit. The Automatic 
inixture-control unit consists of a scaled metallic bellows operating 
a contoured needle. ‘The bellows are filled with nitrogen and a 
amount of inert oil, the nitrogen to make it sensitive to 
temperature as well us pressure changes, the oil to dampen vibration 
The contoured valve therefore has a predetermined position for 
each air density encountered in flight. The regulator unit auto 
matically adjusts the fuel p. «sure differential across the metering 
jets and therefore the fuel flow in proportion to the mass air flow 
through the throttle body. The unit consists of an uir diaphragm, 
a fuel diaphragm and a balanced fuel-valve, all mounted on one 


a vane-type 


case 


and has 


boost 


inixture-c 


measured 


SurkncnARGER.—Twc 


IGNITION. 


LUBRICATION 


stem and supported by suitable guides. Fuel enters through n 


strainer, passes through tho balanced valve to one side of the fuel 
diaphragm chamber and then to the jeta in the fuel control unit 
l'win vapour separators aro incorporated, Tho fuel control unit 
attached directly to the regulator unit contains the metering jets, 


fuol-head enrichment. valvo, an idle valve and a mixturo-control 
valve, ‘The enrichment valve is operated by n fuel dinphragm and 
provides enrichment in proportion to mass mrilow through the 
carburetter, The idle valve is mechanically connected to the 
throttle and controls the mixture throughout the idle range of 
speeds, (1.6, the first 10° throttle movement). Tho mixture control 
valve provides run and idlo cut-off positions. ‘The injector nozzle 
is supplied with metered fuel direct from the fuclcontrol unit 
and the fuel is sprayed under pressure directly into the first stage 
supercharger eye, ‘Cho accelerator pump of the vacuum-operated 
type is also supplied. with motored fuel from the fuel-control unit 


and sprays fuel from n soparate nozzle directly into the supercharger 
oyo and at the seme time causes an accelerating discharge from 
injector nozzle. Tho fuel/air mixture is taken 
both stages of the suporcharger via the intercooler t 
manifolds in the Vee, the manifolds being provided 


traps n: 


the main through 


tho induction 
flame 


with 
n precaution against fire 


speed. two-stago superolinrger of tho centrifugal 


typo, tho change-speed mechanistn of which i operated by an auto 


matie change-over mechanism incorporating an electrio-pneumatie 
hyrlraulie tem operated hy an at mosphoriently-eontrolled 
aneroid. "The hydraule oil pressure lor. oporating tho centri 
fugally-louded clutches of the two-xpecd mochanism is supplied 


by the special high-prossure pump previously mentioned 
of the clutches is such that slip is permitted. under acceleration 
conditions to avoid overloading of gearing and also to dump out 
in conjunction with the spring-drive, torsional oscillation from the 
crankshaft, "Tho delivery p iro of tho supercharger is controlled 
by an automatic servo mechanism coupled through a differential 
linkage to the throttle so that n constant boost-pressure is main 
tained at altitude up to full throttle conditions for a fixed position 
of tho pilot's lever 
Ignition is by two twelve-cylinder 
together in one unit and mounted in ‘the 
roduction-goar housing. Driven by 
shaft from the port camshaft drive. Incorporates two separate 
circuits which are electrically independent of oach other. The 
timing of tho two magneto circuits relativo to each other is fixed, 
but an advance and retard range is obtained by differential action 
in tho inclined drivo-shaft to the magneto. This differential action 
is controlled by an automatic sorvo mechanism coupled to the 
throttle lever by suitable linkage. Four motal conduits coupled 
with metal braiding to tho magneto housing curry the ignition leads 
to the spurking plugs via short motal braid connections, this making 
tho aystem fully screened 
Dry-sump system, One pressure and two scavenge 
pumps of the gear-typo driven from the wheelouse. Tho pressure 
pump dolivers oil from the aircraft tank to two relief valves in 
one unit which controls oil pressure to a high nnd low pressuro 
systom, Any excess oil is spilled back directly into the erankcuse 
© high pressure system feeds the crankshaft journal bearings, 
connecting-rod bearings and constunt-speed unit, The oil to the 
constant-speed unit is further increased in pressure by the unit, 
for operation of the variable-pitch murscrow, High prossure oil 
is also taken from tho delivery side of tho main pressure pump 
through a precision gear-typo pump of low capacity, whoro its 
pressure is further increased for the purpose of operating the change 
speed mechanism of tho two-spe d supercharger drive 
pressure system is used for feeding oil to the 
mechanism, oil jets feeding tho airscrow reduction gears, supor 
charger drive gears, and various other bearings throughout tho 
engi Used oil drains back to the lower half crankcase, where 
it passes through filters to two scavenge pumps, one servicing euch 
end of the lower half, and thence back to the aircraft tank via 
the oil radiator. Tho flow of cooling nir is controlled automatically 


Design 


magnotos combined 
Veo dircetly behind the 
bovel g d 


The low 
amshaft and rocker 


by flaps through the medium of a temperature-sensitive device 
CooraNT System.—The coolant employed is a mixture of 70%, water 
and 30% ethylene glycol. Tho coolant is circulated by a centri 


fugal-type pump to the cylinder blocks and from the cylinder 
blocks to a small-capacity header tank and from the header tank 
via a radiator to the coolant-pump inlet. Tho flow of coolant air 
through the radiator is controlled, whether manually or auto 
matically, through tho medium of a temperaturo-sonsitivo devico. 
The header tank, which incorporates features to ensure the efficient 
separation of steam and coolant, is provided with a loaded relief 
valve which seals the whole coolant system up to a predetermined 
pressure. This pressurising of the system raises the boiling point 
of the coolant, and permits tho use of smaller radiators. The 
header tunk relief valve maintains the pressure in the system and 


The Rolls-Royce Merlin 61 engine with two-speed two-stage supercharger. 


ulso incorporates a su perated valve 

for any renson the pressure falls below atmos 
IsrencooLer SYSTEM.— The Jant employed t 

water and 30%, othylene glyc ti i t ' 

itrifugal pump from a header £r 

Jackel ntunted. between. the bwu u 

lo the intercuoler. matrix, pluced betweon the superchary 

induction pipe, and thence back to the header tat 

whieh ix entirely independent of the main engine 

iised und incorporates a similar design of hende k 

ulve nnd radiator-cooling nir control as on t ur 1 

no thermostat. Heat exchange from the coolant. i 1 

by an independent radiator in the mireraft system in th 

manner 
Sranr The starting systom is of the combustion type, Fi 

cartridges are contained in a breech, which is ir 4 

fre «cockpit of raft und fired « 

piped to the starter-ur the rear face 

With the reduction-gear easing on the starboard ng 

The starter-unit drives through doga and a train of gear à 

geurwheel of tho airscrew-shaft, Fuel priming-nozzles are pr 

in the induction syatom to ensure easy starting 
Auxniames—All the mreraft ce accessories aro mounted 

oparato gearbox on the bulkhead and driven by a shaft thr 

universal jointa from the top of the wheeleaso, This gea 

its own independent lubrication system und suppl 
Amsenew Dive. Left Hand Tractor. The airserew shalt + 

through a singl ir reduetion gear housed partly ir 

formed intogrally with the crankcase and for tho remain ] 

casing bolted to the front end of the crankcase, The hollow 

pinion mounted ir » roller bearing ntri ' 

driven by, n hollow coupling shaft ser T [ 
end engages with a serrated driving ring on th ind 
orward end with the internal serrations on tl pi 

This coupling shaft insulutes the reduction gear ran 

haft loadings and torsional vibrations. The holl jirsere 

shaft has an integral flange which 1 bolted to the ring gea: 

hy the pinion, and 13 mounted in roller-bearings, axial thrust being 

taken in either direction by a ball thrust-bearing, A hydrauli 

operated. variable h air v is centralised upon cones at ew 
end when fitted to the airacrew shaft. High pressuro oil from thi 
onstant-sperd unit ix supphed to the rear half of the redurt 
geur casing from whence it i transferred to two concent | 
tubes, secured within, and rotating with the airscrew shaft and 
to the h-operating mechanism of the uirscrew. For the purp 
of valvo and ignition timing the pinion has timing marks incor 

orated on a bevelled face at the front end and a pointer t 

on tho pinion cover and viewed by removal of an tion 
Penvonmance.—See Introductior 

THE ROLLS-ROYCE MERLIN 61 SERIES. 

Ihe Merlin 61 compared with its predecessors, the sı 
stage two-speed Merlins, has n very considerably improved 
performance both with regard to maximum power available 
and the altitude to which it is maintained. The two types 


of engines vary little with respect to the features whict 
affect installation interchangeability and it has been possit 
to instal the improved engine into the confined limits of a Spitfi 
fuselage, the only change called for being a slight lengthenin 
(5 in.) of the nose to accommodate the extra length of the engine 

The mechanical specification is basically similar to the Merlin 
XX described in previous issues of this Annual, with the exception 
of an entirely new two-speed two-stage supercharging system 

The two-speed two-stage supercharger has two rotors driven 
on a common shaft and is really two separate superchargers 
in series. The mixture of air and petrol which is drawn through 
the carburettor is compressed by the first. stage ger 
und is then delivered to the inlet of the second stage super 
charger where it is still further compressed and is finally delivered 
to the main induction pipe feeding the twelve cylinders. 

The process of compressing, by the superchargers, the large 
quantity of air required to burn the fuel results in considerabl 
heating of the mixture and in order to reduce the mixture tem 
perature to a normal figure, recourse is made to charge cooling 
or intercooling as it is called. 

The in which this intercooling is carried out is very 
ingenious. A square box-like mounted in the 
induction system between the outlet of the second-stage super. 
charger and the rear of the cylinder blocks. This box contains 
a radiator through the tubes of which water is circulated. The 
hot charge from the outlet of the supercharger is passed, on its 
way to the main induction pipe, through the matrix of this 
radiator and in passing its temperature is considerably reduced 
In addition to this charge-cooling radiator, there is a water 


very 


atpercharg 


way 
structure 15 


jucket between the two stages of the supercharger which also 
contributes to the cooling ot the charge 

The intercooler system is entirely separate from the main 
cooling system and one of the greatest advantages of this novel 
method is that the actual radiator from which the excess charge 
temperature is dissipated to the atmosphere may be placed at 


any convenient position on the power-plant or aeroplane 


TyPr.—Twelve-cylinder 60° Vee liquid-cooled 

CYLINDERS Bore 5.4 in. (137.16 mym.), Stroke 6 in. (152.4 inii 
Swept volume 1,047 cub. in. (27 litres). Two two-piece cylinder 
blocks of cast R.R.50 aluminnun-alloy have separate heads and 
skirts. Six cylinder liners of high carbon steel in each block a 
directly in touch with cooling liquid. Liner is spigotted d 
in skirt at top and by a loose flanged collar at the botton 
flange of this collar being trapped between skirt and is 


Integral flange at top of liner beds direct into cylinder head fac 


to make gus joint, Coolant joint at base of liner made by two rubl 


rings. Fourteen long studs extend in coolant tight tubes from 
af cylinder. block into crankcase. “Twenty-four additional sho 
studs serewed into the bottom of the eylinder-head clamp the 
liner fluuges between the cylinder head and skirt. Renewal 
Silehrome valve seatings screwed into cylinder heads. Val 
guides of cust-iron for inlets and phosphor bronze tor exhausts 
VisroNs.— Machined from forgings of H.R.59 alloy. Three 
pression and two scraper rings. Ono of the latter above and o 
below gudgeon pin. Both grooves and rings drilled to r 
from walls. Fully-floating hollow gudgeon pins of h i 
nickel-chrome steel retained in position by spring ei 
CossEcriNG. Rops.—Nickel steel forgings machined t t 
over. Each pair consists of plain rod and forked rod, latter ca 
nickel-steel bearing block, which accommodates the 
load bronze alloy bearings Halve ef block» vot 
und to forked rod by four bol Sinallend of ea 
rod houses floating phosphor bronze bush 
CRANKSHAFT.— One-piece six-throw, Machined ; 
molybdenum steel. Integral balance weights x 
Crankpins and journals bored and fitted witl ~ N 


CRANKUA 


Drive to nluction-gear pinion is through a splined coupling shaft 
which fits into a splined flange bolted to front end of crankshaft, 
To damp out irregularities in angular velocity and torque, drive 
from crankshaft to supercharger and timing gears and aus 
components is through torsionally flexible shaft which: provides 
ve Tasting of this shalt is limited by hollow sleeve, 
Both castings of aluminium-alloy. 

portion curries cylinders, bearings of crankshaft and part of housing 
Lower portion is sump case and carries 
n bearings, split. mild-steel shells 
esses machined it 
Besides nsu 
cap studs, seven pairs of long bolts pass transversely through cups 
and across whole width of crankcase. Design gives rigidity of 
cast bearing cap but allows withdrawal of lower portion 


spring: le 
sE.— In halves. 


lor airserew reduction gear, 
the oil pumps and filters. Mi 
lined with lend-bronze alloy, fit into re 

cs held in position by cups. 


integrally 
of cranke 


so without disturbing bearir 


charger, hand and 
—Two inlet and two 


nd 
insido of Veo have stellited ends, E 
cooled. stems and “Brightray” ovor erown 
mnd stellitod ends. Euch valve has two € 
kept in place by collar and split wedge 

valve in guido should. valvosprings. fail 

through separate steel rocker wh 
tappet-serew and luck-nut at the valve e 


inclined shaft and be 


ure coupled to a single Rolls-Royce 
intake, Wach chok 
right angles 


merged type controlled by taper needle. 
control device incorporated in carburetter. 
by aneroid exposed to atmos 


communicating vent. Po 
coolant circulates through jackets arou 
oil circulates through hollow throttle: 
driven by independent quill shafts. 


r block. 
huust valves lave sodium- 
wd seating surfaces 
nicentric 
Npring cirelip retains 
Each valve ix worked 
has a sphorical-headed 
1 for udjustn 
shaft, along top of cach eylinder-block in seven bearings, driven 
y genrs from wheelcase. 
mios. Twin-ehoke updraught carburetter of Rolls-Royco and 
S.U. design supplies mixture to supercharger. 
pe of forward-facing air- 
is supplied by a separate diffuser nozzle nt 
to airstream ; by slow running device ; by discharge 
orifice of accelerator-pump ; and by main fucl-control jet of sub- a 
Automatic 
One jet controlled. 


pheric pressure. 
failure of aneriod mixture roturns automatically to full rich. 
jet controlled by nneroid subject to boost pressure and safeguarded 
against damage from back-fires by a disc-valvo which closes the 
tive methods against freezing; heated 
d chokes; w 
ves. Twin fuel pumps 
If ono pum] 

has more than enough capacity to meot maximum. 
fuel in excess is returned through disc-valve to suction side, 


system, 
ary 


IGNITION. 


Upper 


screened. 


tho crank- 
1 bearing 


Lunnicattox.—Dry 


pum) 


Inlet-valves on 


vil-sprin the engine. 


"t. Cam- 


Two uir-passages t 


oped whe 
COOLAN 


Syste: 


mixture- 


In tho ovent of 
Other manually or 
sensitive devi 


to ensure the eff 


m scavenge 


fails, other 
emand. Any 


radiators. 
by this men 


—Two twelve. 
each side of whoelcase. 
vertical drive-shaft through serrated couplings. 
Threo metal conduits coupled with metal braiding to 
Short metal-braided connections to sparking 
plugs. Special heat-rosisting adaptors on exhaust side. Resistors 
are fitted in the plug adaptors 


magneto-housings. 


pumps of tho gear typo driven 
Fom lower vertical qrive-shaft to coolant pump. 
uro oil from the aircraft tank 


delivers high pre 
relief valve uni 


crankshaft and big-ond bearings via 
pressure oil is also delivered to the constant-speed nirserow unit 
where its pressure is still further increased for operation of the 
Oil at lower pressure is delivered from 
the relief valve unit to the camshaft and rocker mechanism, to oil 
jets feeding tho nirscrow reduction gears, to tho supercharger drive 
mechanism and to various other 
Used oil, drains back to the lo! 
where it passes through fillers to two scavenge pumps, one servic- 
ing cach end of the lower half 
used oil via the two-speed supercharger gear change operating 
gear and the carburettor throttles to an oil cooler and thence back 
valvo is fitted in the sca! 
system which allows the oil to by-pass the cooler when below 
predetermined temperature ; the function of this valve is to n 
in the oil at à constant temperature, and to sa 
against. damage duo to the excessive pressures which can be devel- 
the oil is cold. 


variable-pitch airscrow. 


to the aircraft tank. 


d 30%, ethylene glycol. 


'utomatienll; 


i raised to 
maintains the pressure in the system, and also ii 


sump syst 


An automu 


"mn. 


-The coulant employed as à mi 
It is circulated by means of à cont 
fugul type pump from a small capacity header tank through rudi- 
ators to the cylinder blocks nnd thence buck to tho header tank, 
Tho flow of cooling nir through the radiator is controlled, either 
v, through the medium of a temperatu 


The seav 


got 


bearings and geurs throu 
er half crankesso 


xture of 70 


THE BRITISH EMPIRE: GREAT BRITAIN 


SUPERCHARGER.—Two-spoed two-stago supercharger, chango-speed 

mechanism of which is operated by oil pressure from scavengo 
Delivery pressure of supercharger ix controll 

matic servo-mechanistn coupled through differential linkage to 

throttle so that opening of latter 1s controlled to suit boost-pressure, 

pylinder magnotos s] 

Each driven by skew- 


| by auto- 


nounted, one on 


r from upper 
System fully 


One pressuro and two seavengo 
on from wheelense through idler gear 


‘Tho pressure 
to the 
High 


age pumps deliver the 


zo 


guard the cooler 


water 


‘The header tank, which incorporates features 
"ient. separation of steam and coolant, i$ provided 


135°C. 


with a loaded relief valve which seals the whole 
up to a predetermined pressure 
ruines the boiling point of the coolant, and permits tho use of smaller 
The maximum permissible coolant 

"The header tank relief. valve 


ROLLS-ROYCE MERLIN ENGINES. 


temperaturo 


volnnt system. 


‘This pressurising of the system 


corporates n 


INTERCOOL 


Srantinc.—Thoe electrical equipment includes an electric starter 


AIRSCREW Drive, 


PERFORMA 


suction-operated valve which admits nir, if for any reason tho 
pressure falls below atmospheric. 

SvsTEM.—The coolant employed is a mixture of 70%, 
water and 30% ethyleno glycol which is circulated by means of à 
ntrifugal pump from o header tank through the radiator to the 
jacket situated between the two stages of the supercharger and to 
the intercooler matrix, placed between the supercharger and 
induction pipe, and thence back to the header tank. This system 
which is entirely independent of the main engine system is pressur- 
ized and incorporates similar design of header tank, relief valve 
and radiator cooling air control us on the main system, but no 
thermostat. Heat exchange from the coolant is carried out by 
an independent radiator in the aircraft system in the normal 
manner. 


d 
a dynamo capable of keeping the aircraft batteries fully charged, 
and to balance the current consumption required by the numerous 
electrically operated devices on the modern service aeroplane- 
Preas-button electric starting is therefore available and is capable 
of functioning efficiently under extremely low temperature con- 
ditions. Auxiliary hand-turning gear with n reduction ratio of 
13.560 : | operates through a portion of same gear-train us electric 
starter. Multi-plate clutch, common to both systems, incorporated. 
on the starter-layshaft, is designed to slip in the event of a backfire. 


Accrssontes.—Provision i» made on the engine for driving various 


auxiliary units needed for nireraft services, such as nir compressors 
for gun-turret operation, hydraulic pumps for retractable under- 
carriages nnd bomb doors, ete., engine speed indicator, vacuum 
pumps and the constant-speed airscrew operating pump. Necessary 
Pipework is fitted on the engine for employment of on automa 

re-extinguishing system, and also n de-icing equipment for the 
airscrow. 


screw shaft driven through single spur reduction 
goar (42/1) at the front end of crankcase. Hollow driving pinion 
in two roller-bearings co-axial with crankshaft. from which it is 
driven by a short hollow shaft serrated at both ends. One end 
engages with crankshaft flange and forward end with internal 
serrations on driving pinic Hollow shaft insulates pinion bearings 
from the crankshaft loadings. Pinion engages with toothed ring 
bolted to flange integral with hollow airserew shaft. This runs 
roller-bearings and has ball-bearing which takes axial thrust in 
either direction. — Airscrew shaft takes the Rotal or D.H. Hydro- 
matic constant-speed airscrew. High-pressure oil for operation 
of hydraulic airscrew supplied through a tube secured within and 
rotating with the shaft. This tube is fed from spherically-sented 
oil-connection in the housing of the rear half of the reduction gear 
casing. Airserew hub is centralised upon cones nt each end. 


'&.—See Table, 


Bore x Stroke: 5.4 in, X 6 in. (137.3 m/m. x 152.5 m/m,). Capacity: 1,047. cu. in, (27 litres.). 
"Take-off Inter- Maximum | Dry Weight | Airserew Com- 
Engine Powor | national Power (plus 24% | Gear | prossion Romuarks 
Rating | tolerance) Ratio Ratio 
| 990 h.p. at |1,030 h.p. at | 
Merlin 1 890 h.p. at 2,000. r.p.m,/3,000 r.p.m. — 1,383 Ibs. ATA 0:14 
2,850 r.p.m.at 12,250 ftat 16,250 ft (629 kg.) 
(3,740 m.) | (4,940 m.) 
| 900 h.p. at |1,440 hyp. at | | 
Merlin I and JU | 880 h.p. at 2,600 r.p.10,/3,000 r.p.m. 1,375 Ibs. | 1 6:1 | Installed in Spitfire 1, Defiant 1, Hurricane I, 
3,000 r. 12,250 ft| at 0,500 ft. (024 kg.) | | Sea Hurricane I, Battle L 
| 740 1n.) | (1,080 m.) | 
—S' » M | —— =< 
11,080 h.p. at 1,035 h.p. at | 
Merlin VIII 13,000 r.p.m. 2,850 r.p.m.|3,000 rp.m. 1,420 Ibs. | | 0:1 Installed in Fulmar I 
(1,275 h.p. | at 6,750 ft. | nt 7,750 ft. (045 kg.) 
100 Octane)| (2,000 m.) | (2,360 m.) 
1,036 h.p. nt] 1,130 h.p. at | 
600 r.p.m.|3,000. r.p.im 
nt 2,250 ft, | nt 5,250 ft, 
1,075 hp. at} (685 m.) | (1,825 m.) | 1,450 Ibs. | Tustallod in Halifax. 1, Wellington I, Whitley V 
Morlin 3,000 r.p.m and and (G58 ky. 42:1 6:1 | ond VAL 
900 h.p. at [1,010 h.p. at) 
2,000 r.p.m.[4,000. r.p.in. | 
at 13,000 flut 17,750 ft. | 
(3,965 m.) | (5,400 m.) | 
. at [1,150 h.p. at, 
Merlin XII 1,175 hyp. at 2,850. r.p.m. 3,000 rpam. 1,4251bs, | 477:1 — 0:1 Installed in Spitfire H 
3,000 rpm. at 13,000 ftnt 14,000 ft, (047 kj.) 
(3,065 m.) )| 
1,480 hyp. at! 
3,000. r.p.n, 
at 10,000 ft.| at 6,000 ft 
1,280 l.p. at. (3,060. m.) 1,450 Hos Installed in Bouutightor H, Deliant. H, Halifax 1L 
Merlin XX 3,000 rpm. and (058 kg.) 42:1 6:1 | and V, Hurricane IE wnd LV, Lancastor Land lI, 
1,17 hp. at) 
2,854 ran 
at 17,500 ft i t 
(5,540 in.) | (3,740 m.) 
1,240 bp. at) L ABO Dip. at 
550 r.p. [J,000. rapan 
at. 10,000 ft) at 6,000 ft. | 
1,280 lip. at (5,050. i.) | (L830 1n.) | 1,430 Ihs 
Morlin 20 3,000. r.p. ind | I l (O98 kg) 42:1 Gut fTostulled in Mosquito L Hl, HL, IV and VI. 
147 
| ET | 
wt 17,500 ft 
| (5,340 m.) 740 m.) 
1,240 hp. at LABO hip. t 
BHO rape EODD. rn 
Hoan [t| wt 6.00 FU | 
1280 Dg at 5050 i.) | (5,130 m) | Eon Mis 
Merlin [4,000 rpm iud md — | (058 dar) ADs Got | Instalo in Lancaster Land Hl, York d 
10,25 hp it E ABO hi peut | 
4.850 ran ,000. r pam. 
i0 ftat. 12,250 ft 
40 in.) | (3,740 m.) | | 
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Boro x Stroke 


ROLLS-ROYCE MERLIN ENGINES— continued. 


5d i 


x Gin, (137.3 m/m. x 152,5 m/m.). Capacity: 1,047 cu. in. (27 litrea.). 


7 
Tako-of | Inter- | Maximum | Dry Weight | Airscrew | Com- 
Engine Power | national | Power | (plus 24% | Gear |prossion Romarks 
Rating toleranco) Ratio Ratio 
1,480 l.p. at 7 IT 
.[3,000 r. p.m. 
at 10,000 ft.| at 6,000 ft, 
1,390 h.p. at (3,050 m.) | (1,830 m.) 1,450 Iba. 
Merlin 23 3,000 rp.m. — and and (058g) | 42:1 | 0:1 | Installed in Mosquito 1, H, 1V, Vf, XII and XIL 
11,176 hyp, at 1480 h.p. at 
13,860 rp.m,{3,000 r.p.m. 
at 17,600 ftnt. 12,250 ft 
| (5,340 m.) | (3,740 m.) 
[1,240 h.p. at}L,40 hp. at] 
3,850 r.p.m.|1,000 r.p.m. 
nt 10,000 ft.| at 2,000 ft. 
1,020 hp. at! (3,050 m.) | (010 m.) | 1,450 Ibs. 
Merlin 24 3,000 rpm," and and (058 kg.) | 42:1 | 0:1 | Installed in Lancaster I and II, York I. 
11,175 h.p. at|1,500 h.p. at 
(9,850 r.p.m.|3,000. r.p.m. 
at 17,500 ft.) at 9,500 ft. 
(5,340 m.) | (2,900 im.) 
iro z 1,240 h.p. at[1,640 hp. at] — d eU EE mE 
860 rp.m.3,000 r.p.m 
at 10,000 ft.| at 2,000 ft. 
1,620 h.p. at) (3,050 m.) (610 m.) 1,460 Ibs. 
Merlin 25 3,000 rp.m| — am and (058 ke.) | 42:1 | 0:1 | Installed in Mosquito VI and XIX, 
1,175 h.p. ot/1,500 h.p. at. 
2,850 r.p.m.3,000. r.p.m. 
nt 17,500 ft.| at 9,500 ft. 
(5,340 m.) | (2,900 m.) 
1,300 h.p. at T Built by Packard (U.8.A.). Installed in Lancaster 
Morlin 28 3000 rpm| — = - 42:1 | 6:1 | Land ILI, Kittyhawk II (P-40F) U.S, designation 
V-1650-1. 
|. me — 
1,300 h.p. at] Built by Packard (U.S.A.). Splined airscrew shaft. 
Merlin 20 3000rpm| — - = ATT: 6:1 | Installed in Canadian Hurricane, Kittyhawk IL 
(P-40F). U.S. designation V-1050-1. 
1,240 h.p. at|1,260 h.p. at JE 
Merlin 30 1,300 h.p. at{22850 repam.{3.000 rpam| 1,420 lbs. | 477: 1 | 6:1 | Installed in Barracuda I, Fulmar II. 
3,000 r.p.m.| at 7,260 ft, | at 8,750 ft. | (045 kg.) 
(2,210 m.) | (2,670 m | 
1,300 h.p. at ^ | Built by Packard (U.S.A.). Installed in Canadian 
Merlin 31 3,000 rpm| — = = 42:1 | 0:1 | Mosquito XX, Australian Mosquito 40, Kittyhuwk 
| IL (P-40F and L). U.S. designation V-1650-1. 
J | = E ES = 
{1,360 h.p. at|1,646 h.p. ut} 
Merlin 32 1,600 h.p. at 22850. rpan.|3,000 rp.m| 1.400 Ths. | 477: 1 | 6:1 | Installed in Barracuda II, Seafire II. 
3,000 r.p.m. at 5,500 ft. | at 2,500 ft. | (030 kg.) 
| (1,080 m.) | (760 m.) 
Merlin 33 1,390 h.p. at ‘As for Merlin 23. | 1,4501bs. | 42:1 | 6:1 | Packurd-built Merlin 23. Installed in Canadian 
[31000 r.p.m. (658 ky.) Mosquito XX and Australian Mosquito 40. 
Merlin 38 1,390 h.p. at| As for| Merlin 22 | 1,450 Ibs. , .42:1 | 06.1 | Packard-built Merlin 22. Installed in Lancaster 
3,000 r.p.m.| (658 kg.) I and IL. 
1,200 h.p. at|1.470 h. , 
Merlin 45 1,185 h.p. at 2,850 rp.m3000 rpam| 1,425 Ibs. 477:1 | 0:1 | Installed in Spitfire V, P.R. IV and VII, Seafire 
13,000 rp.m.|at 16,000 ft.| at 9,230 ft, |. (047 kg.) n. 
(4,880 m.) | (2,820 m.) 
1,165 h.p. at|1,585 h.p. atl i E 
Merlin 45M 11,290 h.p. at!2'860 r.p.m. 3,000 rpm. 1,425 Ibs. | 477:1 | 6:1 | Installed in Spitfire L.F. V- 
3,000 r.p.m.at 10,000 ft. at 2,750 ft. | (047 kg.) 
(3,050 m.) | (840 m.) 
1,115 h.p. at|L415 h.p. at| 1,425 Ibs. = E 
Merlin 46 1,100 h.p. at/2,850. r.p.r.|3,000 r.p.m.| (647 kg.) ATI 6:1 Instullod in Spitfire V, P.R. 1V and VH, Seafire 1. 
3,000 r.p.m.|at. 19,000 ft.at. 14,000 ft. 
(5,795 m.) | (4,270 m.) 
1,115 h.p. at 1,416 h.p. at] | pc qd 
Merlin 47 1,100 h.p. at}2,850 r.p.m.3,000 r.p.m.| 1,450 lbs. «477:1 6:1 Installed in Spitfiro VI. Fitted with cabin 
3,000 r.p.m.|at 19,000 ftat 14,000 ft. (058 kg.) supercharger. 
(5,795 m.) | (4,270 m.) I 
Merlin 50 As| for Merlin |45 1,425 Ibs. | 477:1 | 6:1 | Installed in Spitfire V. 
(647 kg.) 
i ara ies 
Merlin 50M | Ae| for Merlin 43M 1,425 Ibs. | 477-1 | 6:1 | Installed in Spitfire L.F. V. 
| (647 kg.) 
Merlin | As| for Merlin 1,425 Iba. | .477:1 | 8:1 | Installed in Spitfire V, Soufire TIT. m 
(047 kg.) 
Merlin | Asl for Merlin |45M 1,425 Ihs. 78.1 | Installed in Spittiro LAP. V, Seafire LF. 11. 
| | (047 kg) 
Morlin 60 1,165 h.p. at)  -— = e 42:1 0:1 | Installed in Wellington VI. Obsolete. 
000. r.p.m.| ! 
| 1,400 hp. at 1,505 hp. at g er 
| "850° r.p.m.|3,000. r.p.m. 
I ‘at 12,230 ft 
1,290 h.p. at| (3,660 m.) | (3,740 m.) | 1,640 Ibs. | 
Merlin 61 3,000 rp.m| ^ and ani (4kg) | 42:1 | 6:1 | Installed in Spitfire VH, VIL, IX, P-R. XI. 
1,250 h.p. at|1,390 h.p. 
2,850 r.p.m.3,000 r.p.m- 
nt 24,000 ft jat 23,500 ft. 
(7,320 m.) | (7,170 m.) 
Merlin 62 1,165 hp. at} — — = | 6:1 | Installed in Wellington VI. Obsolete. 
gi 
3,000 r p.m. | 
Merlin 63 1290hp.at| — Over 1,0401bs. | 477:1 | 0:1 pi ; G P.R. NI 
pann tip. at nta |) uabr Installed in Spitfire VII, VIII, IX, P.R. XI 
Morlin 64 1,200 hp at) — Over 1,040 Ibs. | 477:1 | 6: "in Spi HL Fi ith cabi 
3,000 r.p.m. 1,050 h.p. (744 kg.) [21 Installed in Spitfire VIL Fitted with cabin 


supercharger. 


Bore x Stroke: 5.4 in. x 6 in. (137.3 m/m. x 152.6 m/m.). Capacity: 1,047 ou. in. (27 litres.). 


CZECHOSLOVAKIA, FRANCE 


ROLLS-ROYCE MERLIN ENGINES- continued. 


7 ; 
Take-off | Inter- | Aamin Weight | Airscrew | Com- 
Engine Power Power (plus 24%, Gear | pression! Remarks 
| Rating tolerance) Ratio Ratio | 
Merlin 66 1,315 h.p. at Over 1,050 Ibs, L| 851 | Installed in Spitfire L.F. VIII, L.F. IX. 
3.000 r.p.m. | 1,650 hp. | (749 kg.) 
Merlina? (LII hp. at | Ove | 1,650 tbs Eq) 
3,000. r.p.m.| 1,650 hap. (749 kg.) 
Merlin 68 l400hp.n —— | ow | — | 0-1 | Packard-built (U.S.A.). U.S. designation V-1020-3. 
3:000 rp 1,050 hp Installed in Mustang III (P-51B and C) 
1,490 h.p. at Over | Packard-built (U.8.A.). U.S. designation V-1650-7. 
Merlin 69 3,000 rpm| — | 1,650 hp. = - 6:1 | Installed in Mustang ITI and 1V (P-51C, D, F 
| | and K) 
Merlin 70 1350hp.at| — — | Over 1,650 lbs. | .477: 1 | 0:1 | Installed in Spitfire H.F. VIII, H.F. IX, P.R, XI. 
3,000 rpm. | MOS hp. | (149kg) | | 
Merlin 71 1280hp.di — | Over 1,650 Ibs. | 477.1 | 6:1 | Installed in Spitfire H.F. VII. Fitted with cabin 
3,000 rpm. | 1,650 hip. | (74 kur.) | supercharger. 
Merlin 72 120 hp. at) — Over | 1,640 Ibs, | 42:1 | 6:1 | Installed in Mosquito P.R. IX, B. IX, XVI, 30, 
Bw rnm| 1050hp. | (744 kg) | Welkin T. 
Merlin 73 1200 hp. at) — Over 1,640 Ibs, 6:1 | Installed in Mosquito XVI. Welkin I 
3,000 r.p | 1,650 hp. | (H4dqr) | | 
Merlin 76 1,250 h.p. — Over 1,050 Iba. | 42:1 6:1 | Same as Merlin 72 but fitted with cabin super- 
3:000 rpm. 1,650 hp. | (749 kg.) | charger. Installed in Mosquito XVI, 30. Welkin I. 
Merlin 77 1,260 h.p. at) — Over | 1,650 Ibs. | 42:1 | 0:1 | Same ns Merlin 73 but fitted with cabin super- 
3,000 rpm. 1,650 hp. | (749 kg.) charger. Installed in Mosquito XVI. Welkin I 
Merlin 85 1,035 h.p. at) | Over 1,050 Ibs. | 42:1 | 6:1 | Installed in Lancaster VT, Lincoln I. p 
3,000 r.p.m. | 050 hp. | (749 kg) | 
Merlin 224 1,020 h.p. at) — As for Merlin 24 | 1,4501bs, | 42:1 | 6:1 | Built by Packard (U.S.A.). Same as Merlin 24 
3,000 rpm. (058 kg.) Installed in Lancaster I and III 
Merlin 225 1,020 h.p. at, As for Merlin 25 | 1,4501bs. | 42:1 | 6:1 | Built hy Packard (U.S.A.). Snme as Merlin 25 
3,000 r.p.m (658 kg.) | Installed in Canadian Mosquito 25 and 20. 
Morlin 266 [1,315 hp. at) As for Morlin 66 | 1,6401bs. | .479:1 | 6:1 | Built by Packard (US.A.), Samo as Merlin 06. 
3000 rpm. (744 kg) | | Installed in Spitfire L.F. XVI. 
I I 


W) 
(c) 


(1) Mark numbers of Merlin engines up to X. 
(2) The allotment of mark numbers 

(a) Superchargor gear rat 
Airscrew reduction gen 
Cooling system employed. 
(d) Type of carburettor, 


Cabin supercharger. 
rive 

(h) Singlo or tw 

(i) 


ratio. 


(c) Starting system, 


aro distinguished by Roman numbers, All marks above XX are 
à the Merlin Series of engine depends mainly on the following differences 


Arabie numerals. 


piece eylinder-block. 
In certain cases, control arrangement. 


CZECHOSLOVAKIA 


The former Aero-Engine Industry of Czechoslovakin consisted of the following firms :— 


AVIA AKCIOVA SPOLECNOST PRO PRUMYSL LETECKY (SKODA), Praha-Cakovice. 
CESKOMORAVSKA KOLBEN DANEK, Praha-Liben. 
A. S. WALTER, TOVARNY NA AUTOMOBILY A LETECKE MOTORY, Praha-Jinonice. 


Alb three of these firms were absorbed into the German Aero-Engine Industry. The Avia Company was a branch of the 
formerly famous Skoda armament establishment, which had been taken over by the Reichwerke Hermann Goering. The Cesko- 


moraveka Kolben Danek was 


became part of the German Argus Motoren G.m.b.H. 


plante in Czechoslovakia. 


reconstituted as the Bóhmisch-Má 


rische Maschinenfabriken A.G. 
The B.M.W. and Junkers combines also established aero-engine production 


The famous Walter Company 


At the time of the 1940 Armistice the following wore the 
principal firms manufacturing aero-engines for defence require- 
ments :— 
SOCIÉTÉ DES AVIONS H. M. et D. FARMAN, Billancourt, 
SOCIÉTÉ DES MOTEURS GNOME-ET-RHONE, Gennevilliers, 
Le Mans and Paris (Bd. Kellermann). 

SOCIÉTÉ D'EXPLOITATION DES MATERIELS HISPANO- 
SUIZA, Bois Colombes and Tarbes (Hte. Pyrenées). 

SOCIÉTÉ NATIONALE DE CONSTRUCTION DE MOTEURS 
(LORRAINE), Argenteuil. 

SOCIÉTÉ ANON. DES MOTEURS RENAULT POUR 
L'AVIATION, Billancourt and Porte St. Cloud, 

SOCIÉTÉ DES MOTEURS SALMSON, Billancourt. 

As the result of an agreement between the German authorities 
and the Vichy Government in July, 1941, the French nero- 
engine factories partially resumed their activities, the factories: 
in the Southern zone on orders from the Vichy Government 
(Hispano-Suiza 12Y and 12% and Gnóme-Rhóne 14N and 14R) 
and those in the Northern zone mainly on orders from the 
occupying authoritie 

Of the latter, the Société des Moteurs Gnóme-et-Rhóne, the 
Société Générale de Mechanique et d'Aviation (formerly 8.N.C.M. 
(Lorraine) in liquidation) and the Société Voisin were engaged 
in the production of the Gnóme-Rhóne 14M and 14N, the BMW 
1327 and parts for the BMW 801 ; the Société Anon. des Moteurs 
Renault in the production of the Renault 6Q and Argus As 411 ; 
and the Société Hispano-Suiza in the manufacture of parts for 
the DB, 610. 


FRANCE 


In addition to building German engines, however, the Gnóme- 
Rhône company continued the development of its own radial 
designs. A new series of double-row radial engines of fourteen 
and eighteen cylinders, the 14R and 18R, was produced and 
development of a twenty-cight-cylinder four-row radial derived 
from the 14R and I8R was undertaken. "Tho new engine was 
provided with a cooling-fan in front and had two superchargers 
and direct fuel injection, Drive was also available for co-axial 
oppositely-rotating airserews. It was to have had an output of 
3,750 h.p. at 6,000 m. (19,080 ft.). The standard Gnóme-Rhóne 
14N radial was used in se&eral German aircraft, notably the 
Messerschmitt Me , and the Gotha Go 244, The Gnóme- 
Rhóne 14M was fitted in the Honschel He 129. 


The Hispano-Suiza company was also engaged on engine 
development while fulfilling sub-contracts on behalf of tho 
German aero-ongine industry, ‘Two new Hispano-Suiza engines 
wero announced during the period of occupation—the 12%, a 
development of the pre-war 12Y but with four valves per 
and a maximum output of 1,400 h.p.: and the 24H, w 
the cylinders of the 12% and was claimed to have a maximum 
output of 3,000 hyp. 

After the occupation of the Southern Zone, the entire aero- 
engine industry, which had already suffered vory heavy damage 
(the Hispano-Suiza factory at Tarbes was pillaged by 
was compelled to work for the occupying authorities, 
sequence ita many factories were heavily bombed by the R.A.F, 
and the U.S. 8th Air Force, notably Billancourt (Renault), 


In con- 


Argenteuil (S.G.M.A.), Gennevilliers, Le Mans, Limoges (Gnóme- 
Rhône), Bois Colombes (Hispano Suiza), Saint Etienne 
(S.C.E.M.M.) and Vénissioux (S.LG.M.A.). 

‘The technical bureaux for acro-engine development which were 
established in the free zone in the South (Hispano-Suiza at 
Tarbes, Gnóme-Rhóne at Limoges and Béarn at Pau) ceased all 
activities after November 11, 1942, and all experimental work 
had to be abandoned. 

Since the liberation of France the nero-engine industry has 
received orders from the Government for the following engines :— 


Hispano-Suiza : 
Gnóme-Rhóne : 


122 twelve-cylinder liquid-cooled. 


npletion of orders for BMW 132 and for 
óme-Rhóne ISR, 14R and 14N radials, 


In the meantime taken over by the Govern- 
ment, Completion of orders for Argus As 
411 to French account and for Renault 4P 
and 6Q in-line air-cooled. 
Béarn 6D in-line air-cooled, 

Tho French Government is engaged in putting into practico 
a programme for the reorganization of the Aircraft and Aero- 
engine Industries which was drawn up before the liberation of 
France, "This programme involves ultimate complete national- 
isation of both industries, A Government Technical Committee, 
to become eventually the permanent governing body, has been 
set up to deal with the general organization. 


Renault : 


a 
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ALL THE WORLD'S AERO ENGINES 


GERMANY 


TURBO JET AND ROCKET UNITS 


or rocket units, 
R Rocket 


class 


the 109-011 


"8" (109-018, 109-028, etc 


ARGUS. 

ARGUS MOTORENGESELLSCHAFT M.B.H. 

Heap Orrick: BERLIN INICKENDORF-OST. 

The Argus company developed the intermittent propulsive 
duet unit with which the FZG 76 Flying-bomb was powered. 
This unit, carrying the official designation 109-104, was also 
installed experimentally in the Me 3 single-seat fighter but 
the vibrations initiated by the pulsations of the "flying-bomb' 
unit caused the project to be abandoned 

THE ARGUS 014 PROPULSIVE DUCT. 

The 014 intermittent propulsive duct unit used in the flying 

bomb consisted of a welded steel tube "stove-pipe" about 3, 


B. M.W. 

BAYERISCHE MOTORENWERKE A.G. ENTWIOKLUNGSWERK, 

HEAD OFFICE Muxin 

Preliminary work on jet propulsion was started by BMW in 
1934 and work on the BMW 003 project was begun in 1939 
This unit first ran in August, 1940. 


THE BMW 003 A-1. 

The BMW 003 had a seven-stage axial compressor and an 

annular combustion chamber with sixteen burners. The single- 

stage turbine had hollow air-cooled stator and blades 
The adjustable propelling nozzle had internal cooling. 


rotor 


DIMENSIONS Maximum diameter 690 mm, 


WriGHT.—1 

PrRrORMANCE.—Rotational speed 9,500 rpm. Statio thrust 1,760 
Ibs., Consumption 2 Thrust (sea level, 560 m.p.h.) 
1,550 lbs., Consumption 3,240 Ibs. /hr 

FurL.—B 4 (87 Octane petrol). 


THE BMW 018. 

This unit was projected but not completed. It had a twelve- 
stage axial compressor, an annular combustion chamber with 
24 burners, a three-stage turbine and an adjustable propelling 
nozzle. A static thrust of 7,500 Ibs. was hoped for 


Overall length 3,534 mm 
2 Ibs 


THE BMW 028. 
This was projected as a BMW 018 unit modified to drive 


DAIMLER-BENZ. 
DAIMLER-BENZ AKTIENGESELLSCHAFT. 


Heap OFFICE: STUTTGART 
Professor Leist started development of the 007 turbo-jet with 
the Daimler-Benz company and one unit was built and run in 


the Autumn of 1943. Work on the project was then stopped 


HEINKEL-HIRTH. 


ERNST. HEINKEL AKTIENGESELLSCHAFT WERK HIRTH- 
MOTOREN. 


HEAD OFFICE : STUTTGART 
The Heinkel company has a controlling interest in the Hirth 


Moteren G.m.b.H 


The Heinkel-Hirth turbo-jet unit programme began in 1936 
and up to 1944 there were three experimental units and six 
projected units The He S 3 unit was installed in the Heinkel 
He 178 which first flew on August 27, 1939. 

The He S 11 (later known as the He S 011) was begun in 
1944, culminating in the series-produced 011 

THE HEINKEL HIRTH-He S 011. 

The Ho 8 011 was the outcome of the development work on 
the He 8 11, It has an impeller at the intake, a compressor 
consisting of a diagonal stage and three axial stages, an annular 


combustion chamber with turbulance "fingers" and sixteen in 
jection nozzles, and an axial two-stage turbine with hollow 
blades, An adjustable jet nozzle having two positions, fully in 


for idling and fully out. for all other conditions, is fitted 
Dine Overall length (nozzle extended) 2.510 mm 
liameter 875 min 


XRIONS Maximum 


Weionr—-2,090 Ibs, + 2%, 
Frwric Tunusr,— 2,860 Iba 
Fever, J 2 (light diesel oil) or in emergency K 1 (diesel oil) 


Hirth designations ended in * 


System of Nomenclature. 


TL — Turbo.jet 
PTL Airserew turbine unit. 

L Propulsive duct ("Athodyd" or "Ram jet") 

IL Intermittent propulsive duct (Flying-bomb "tube" unit). 
RL Combined Rocket and Athodyd. 


A six-figure code number was also introduced, tho first three numbers (109) indicating turbo-jet or rocket units as a 
The second group of three figures indicated the particular unit 
Later the final figure of the second group was use 


1” (109-011, 109-121, ete,), Junkers units in “2 
Occasionally the figure 9 was used in place of 109. 


(109-012, 


When the second group of figures was above 500, the designation applied to a rocket unit 
for the Me 163 was designated 100-50) 


long, in the front end of which was a bank of steel sprir 
The forward 


mm 
air valves and nine backward-fucing fuel nozzles 
1 of the unit opened the spring valves and forced air into 
the combustion spac into which the fuel was injected and 
ignited, Pressure of combustion closed the one-way valves s0 
that the only outlet for the heated and expanded gas was out 
of the rear end of the tube, Inertia of the escaping gas reduced 
pressure in the combustion chamber below atmospheric, permitt- 
ing the valves to re-open, This process was repeated 40-45 times 
per second in the case of the flying-bomb installation, giving tho 
bomb a forward speed of about 390-410 m.p.h 


Thus, the Heinkel-Hirth He 8 11 was officially 
1 to indicate the manufacturing firm 
109-6 


Early in the war the German Air Ministry introduced n system of nbbrevintions for uso when referring to the turbo-jet 
Theso were 


‘Thus, all Heinkel | 
BMW units in 


ete.), 


Thus the propulsion unit 


Fuel feed was regulated to maintain a correct mixture strength 
according to forward speed and altitude through compensating 
mechanism controlled by a pitot head and diaphragm 

A single spark-plug in the top of the combustion chamber 
was used for starting only. Three auxiliary fuel nozzlea in the 
combustion chamber were fed from an external with 
Butano until the walls of the chamber becamo hot enough for 
nuto-ignition. Thereafter the unit self-igniting. 

The thrust of the FZG 76 propulsion unit at normal speed 
was estimated to be the equivalent of about 750 h.p. 


source 


was 


The port side of the BMW 008 turbo-jet unit. 


contra-rotating airscrews. An additional turbine stage was 
added and the drive to the airscrews taken through tho main 


compressor shaft and transmitted through planet gears 


by the German Air Ministry because the design was more complex 
than those of other firms, 

The 007 unit had several special features, the compressor and 
ducted fan being mounted on two contra-rotating drums. The 
inner drum carried nine stages of compressor blading, while the 
outer drum carried eight stages of compressor blading internally 


Wein (without airscrews).— 7,700 Ih 
Pervormance.—H.P 


developed at 500 m.p.h 


delivered to airserews 7,700, 


14,000, Fuel consumptior 


Equivalent h.p. 
8,150 The./hr 


and three stages of fan blading externally, The turbine was 
cooled by partial admission over 30% of its circumference of 
air drawn from the ducted fan circuit, the remaining 70% 
receiving the working gases. Four tubular combustion chambers 
were used. 


The port side of the Heinkel-Hirth He S 011 turbo-jet unit, 


THE HEINKEL HIRTH-He 8 021. 


A unit designated 021 was projected and was to have been a 


He S 011 adapted for driving an airserow. The 
nirserew. was intended to be 2,300 h.p. at 


a spe 
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GERMANY 


JUNKERS. 
JUNKERS FLUGZEUG UND MOTORENWERKE A.G. 


Hean OFFICE Dkss^t 

Preliminary work, on. the development. of jet propulsion was 
undertaken by the Junkers company in 1937. By the end of 
1939 the designing of a full-scale turbo-jet had begun, Con- 
struction of the Jumo 004 A was begun early in 1940 and the 
first unit was run in December, 1940. Several 004 A units were 
ady in the Summer of 1941 
First flight tests with the 004 installed in a Me 110 were made 
nt the end of 1941 and soon afterwards units were installed in 
various experimental aireraft 


r 


ral modifications, was de. 


The Jumo 004 B, embodying sev 
signed at the end of 1941 and the first unit ran at the end of 
1942. In the early Summer of 1943 a prototype Me 262 was 


flown with two Jumo 004 B units 
Large scale production was planned to start. in the Summer 
of 1943 but was not fully achieved until May or June, 1944 


THE JUNKERS JUMO 004 B. 
The designation 004 A identified the first development model 
004 H-l to B-4 were operational versions with the following 
modifications :—(d) improved entry to essor, (b) im 
proved stator blade design for compressor, (c) modified turbine 
entry, and (d) separate dises. The B-4 was the 
first’ model to have hollow blades, The description 
below npplies to the 004 B. 


comp 


compressor 
turbi 


turbine 


Tyri. — Fight-stage axial-flow compressor with si stage 

Compressor — Light alloy comp r casing built in two halves and 
holted together. Compre consists of eight hght-alloy 
Lives bolted together and I hy spigota. A tie-rod passes 
through the centre af the dises, Dises increase in diameter from 
the low to the t pressure end. Outer casing diameter uniform 
throughout its | th The blades nre dove-tailed into stag, 
grooves on the periphery of the dises and are fixed by grub-screws 
through onch root. Stagger of the blades increases and the chord 
decreases in successive stages through the compressor and the width 
of the dise heads becomes corresponding All the blades 
are constructed of light alloy. Between each compressor stage nre 
stator blades fixed to the outer easing and built up in two half 
rings. There is à row of entry guu vanes and a row of stator vanes 
between each compressor stage, making seventeen rows in all. The 
entry guide vanes and the first row of stator blades are of fairly 
thick nerofoil-section light alloy, the second row being of thinner 


verofoil section, and the remainder of cambered sheet steel, ‘Tho 
rotor turns on two steel shafts which are attached to the outside 
faces of the first and last discs. The front compressor bearing is made 
np of three ball-races, each eapable of taking end-thrust. The rear 
hearing consists of n single roller race. Cooling air is bled off 
h 1 the 4th and Sth compressor stage and is led into the double 
skin which surrounds the whole of the combustion chamber assembly 
A sinall amount of nir is allowed to pass into the space between 
inner wall. Most of the air 
struts to circulate inside the 
à face 


»mbustion. chambers and the 
down one of the exhaust cone 
d to pass through «mall holes to cool the downstr 
turbine of this cooling uir also passes into a 
skin which extends to within 2 feet of the final nozzle 
air i» bled off internally and is taken 


of the 
double 
After the last. rotor 
through tunnels in two of the ribs in the casting to cool the upstream 


dise, Some 


stage 
f More air is taken through three tunnels 
between the two plate diaph- 
Most of this air then passes 
emerging through alita 


we of the 
in the central ing into the space 
ragms in front of the turbine disc 
into the hollow turbine nozzle guide vanes 
in the trailing-edge 

COMBUSTION CHAMBERS 
around the central eastin, 


turbine disc 


There are six chambers disposed radially 
carrying the rear compressor bearing 
and the turbine shaft bearing. They are numbered 1 to 6 from the 
rear, No. 1 being horizontal on the left. Sparking-plugs for initial 
combustion are in chambers |, 3 and 5. Interconnectors nro 
provided between the combustion chambers. A fuel injector in 
cach chamber injects fuel upstream. Swirl vanes are fitted to the 


forward end of each chamber, with baffes at the rear, the hot gasex 


passing through “slot mixers’ formed in the rear side wall. The 
hot gasea then mix with the cold air which by-passes the com 
bustion chambers. The chambers ore built up from alumini 
mild steel and the combustion chamber housings are free to 
lide at the forward ond to cater for expansion 

Tunmixe.—There are sixty-one turbine blades, fixed into the dise by 


Later, to econ 


forked blade. ro: rivets 


rinl and to permit higher operating 


te secured in position by 


imise in inn 


be used, hollow turbine blades were fitted. The hollow blades 
placed on Iuga formed in the periphery of the diag and fixed by a 
pecial soldering process, ux well aa by n 0 mim. peg. Cooling nir is 
directed inside the blades The blades are manufactured from heat 


resisting steel containing 309; nickel und 16%, chromium, 
T ArL-Prrr. —Mounted in the tailpipe is a movable "bullet" operated 
by a servo-notor through the throttle lever. A rack-and-pinion 
levice moves it longitudinally, On the ground the bullet is fully 
forward under 509; of tho max. r.pan., and fully back (restricted 
orifice) between 60% and 90%, of max. rpm, At the beginning 
f take-off tho bullet is near the end of its hackward travel, but in 
flight, above 20,000 ft. and at a speed of 400 mph, the bullot 


WALTER. 
THE HWK 509 BI-FUEL ROCKET UNIT. 


This umt was employed in the Me 163 B which was the 
perational aircraft in the World to be powered solely by rocket 

r The of the unit was only 365 Ib. and it developed 
um thrust at sea level of 3,300 ]b. 
ind turbo-jet unit the liquid rocket motor gives 
Thus ut 40,000 


first 


Unlike the recipro 


r than reduced power to altitude 


he thrust of the 509 was ubout 10 per cent. greater than at 
The vnit could be throttled to give a minimum 

{220 1b. "The fuels employed, known to the Germans as 

fi and C-Ste i specifie impulse of 180 to 190 Ib. per 
In other approximately 184 Ib. was 


Port side and sectional views of the Junkers 004B turbo-jet unit. 

4. Auxiliary gear box. 
10. Attachment points. 
15, Injection pump. 


cowling. 2. Oil tank, 3. Entry casing. 
Apparatus, 8.Controllever. 9. Outer casing. 
13. Annular fuel tank. — 14. Riedel starter. 
19. Front compressor bearing. 20. Speed regulator. 
24. Flame tube. 25, Combustion chamber muffle. 
29. Turbine entry ducting. 30. Turbine stator blades. 
bearing with oil scavenge pump. 


can bo moved even farther back to provide maximum thrust. "The 
servo-motor control is interlinked with n capsule surrounded by 
atmospheric pressure and having ram pressure inside it, 80 that 
the position of tho bullet is ndjusted necording to the ram pressure 
or the forward speed. The rear portion of the tail-pipe has n 
double skin, and air passing over the nacelle is direeted into it for 
cooling. purpose 

LunnicATION — Oil 


pressure purnps, one 


nrried in an annular nose tunk. Thero are two 

upplying oil to the r.p.m. regulator, oil servo 
front bearmg, "The second pump supplie 
the rear compressor bearing and the two turbine rotor bearings 
These. three V enclosed in. an. oil-tight ease and. a jet 
xprays oil into the interior of the sphned shaft between the com 
pressor and turbine shaft, Two scayenge pumps remove oil from the 
rear of the bearing casing and the rear turbine rotor bearing and 
return it fo the tank, Oil from the front of the casing drain 
the bottom of the ausxihary drive casing, from whence it i removed 
to the tii 


Motor and compre 


inga ure 


k hy n &cavenge pump 

Au xinianies.— An auxiliary drive casing is arranged above and driven 
from the front compressor abaft, From this casing are driven the 
fuel injection pump, the rpan, governor and the pump for the thrust 


regulator and bullet. se motor 


NrawrINO SysTEM,—A Riedel two-cylinder two-stroke starter engine 
(10 hi. p. at 10,000 r.p.m.) is mounted in the air intake co-nxially 
with the compressor shaft, 1t can be started electrically from the 


veoekpit or by hand by means of » cable and pulloy, Fuel for the 
starter motor is contained in a tank of 3 litres capacity mounted 

forward of the oil tank, Starter fuel for the turbo-jet 
unit is contained in a semi-ciroular tank mounted forward of the 


oil tank, Starter fuel is petrol. 


INSTALLATION. —Tho complete turbo-jet unit is fixed at three pick-up 
two above the rear compressor bearing and one above the 
tion chamber housing. All pipe wd electrical con 
neetions nre brought to a small panel above the compre 
im order to simplify installation procedure 


vomb lines 


r enning 


INSTRUMENTS. —" lho nireraft instrument panel contains an injection 
pressure gaugo, an r.p.m. indicator, an exhaust gas temperature 
gauge, and exhaust pressure gauge und an oil pressure gouge 
Phe rapan. indicator has an inner and outer scale, tho inner scal 


reading from 0 to 3,000 being used for starting, and the outer scale 
roading from 2,000 to 14,000 boing used during flight. The exhaust 
d to. hoth the tnil-pipe and compressor 


pressure junge ia eonne 


LIQUID ROCKET UNITS 


obtained for a consumption of 1 Ib. of fuel por sec 
ison with turbo-jet units it is more convenient to express tho 
consumption in Ib. per hour per lb. thrust and on this basis the 
figure for the 600 was 19 to 20 Ib. as compared with 1,3 to 1.6 
Ib. for contempory German turbo-jet units 

T-Stoff is concentrated hydrogen peroxide and C-Stoff is a 
mixture of hydrazine hydrate and alcohol, In addition to its 
use as n fuel C-Stoff was employed to cool the double-walled 
combustion chamber. "he two fuels were contained in separato 
tanks and were delivered to the combustion chamber jets under 
from two turbine-driven pumps, At full thrust tho 
17.75 1b. per sec. or more than 


For compar 


pressure 
rate of consumption was about 


21. Compressor rotor. 
26. Diffuser grill. 
31. Turbine. 

34. Movable bullet operating gears. 


The numbered references are as follows :—1. 
5. Compressor casing. 6. Servo motor. 
11. Movable bullet control shaft. 12. Exhaust casing. 
16. Auxiliary drive. 17. Oil pump. 18. Oil filter. 
22. Fuel filter, 23. Rear compressor bearing. 
27. Combustion Chamber. 28. Injection nozzle. 
82, Forward turbine bearing. 33. Rear turbine 
35. Movable bullet, 36. Movable bullet support. 


Nose 
7. Ignition 


DrwENSIONS.— Overall length (without movable bullet) 3,864.5 mm 
(Bullet. projects 200 mm. maximum), Maximum diameter (intake 
cowling) 805.6 mm 


Wxtcn.— 1,585 Ibs. + 3% 
PERFORMANCE-— Maximum r.p.m. 8,700 
Height Speed Thrust Consumption 
(ft.) (m p.h.) (Ibs.) (Iba. /hr.) 
LU 273 1,605 220 
ü Wi 1,890 
8,200 273 1,300 
8,200 560 1,600 2,920 
36,000. 536 1,080 
16,000 560 715 1,275 
Fvrr.— Diesel oil (J 2—5pecifie weight 815-845 Kg/litre, or K 1 
specific weight .81-,88 kg. /litre) 


THE JUNKERS JUMO 004 C. 
This was an improved Jumo 004 B with increased thrust and 
auxiliary fuel injection. Th 
2,200 lbs. Weight 


THE JUNKERS JUMO 004 D-4. 

A development of the Jumo 004 B with a new regulator, 
which prevented too rapid throttle movement, and two-stage 
fuel injection. With this unit a thrust of )0 Ibs. 
missible at all heights and speeds. 

THE JUNKERS JUMO 004 E. 
The Jumo 004 E was the 004 D-4 with a shorter tail-pipe. 


THE JUNKERS JUMO 012. 


maximum thrust at sea level was 
10 Ibs. + 3%, 


was per- 


This projected unit was intended for n fast bomber, the 
Junkers Ju 287. lt had an eleven-stage axial compression 
system and a two-stage turbine, The designed thrust was 


estimated to be from 6,000 to 6,400 Ibs. and the weight 4,400 
lbs. The specific consumption was expected to be 1.2 Ibs./hr./lb. 
"The length of this unit was about 17 ft. 

Up to the time of the German collapse no unit or component 
had been tested, 


THE JUNKERS JUMO 022. 


A unit designated as Jumo 022 was projected. This was to 
be a Jumo 012 with gearing for contra-rotating airscrews 


1,000 1b. 
Only a fraction of tho full thrust was required to maintain à 
fairly high speed in level flight. Under conditions of partial 
thrust, however, tho ellicioncy of the rocket motor falls off 
rather rapidly, For this reason tho HWK 509 C unit was de. 
veloped for the 8-203 aircraft This hud a main combustion 
chamber giving a maximum thrust of 3,740 Ib. and a separato 
auxiliary chamber with a thrust of 600 lb. Both combustion 
chambers could bo used t her to give a total thrust of 4,400 
lb. For cruising only the small chamber was employed and 
enabled a given thrust to be obtained for a lower fuel consumption 
than would have been possible by throttling the larger unit, 


per minute 
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ALL THE WORLD’S AERO ENGINE 


the following numbers 


lor8 BMW 

2 Junkers 
3 Bramo 
4 Argus 
5 Hirth 

) 


Ó Daimler- Benz. 


Bücker or 


Hirth HM 608 


ARGUS. 


ARGUS MOTOREN GESELLSCHAFT m.b.h. 


Hrap 
porF-Ost 


Orrter BERLIN-REINICKEN 

The Argus Company entered the German 
automobile industry in 1902, and produced, 
about 1906, the first German aero 
engine—a four-cylinder vertical 
cooled type. By 1912, the Argus engine 
was the most widely used sero-engine in 
Germany 

During the War 1914-18, 
of the traditional 
vertical type of 
extensively used. 


water 


Argus engines 
German six-cylinder 
100 to 190 h.p. were 


After the War, the firm ceased to build 


acro-engines, but in 1926 they re-entered 
the German Aero-engine Industry with 
two new engines of high power. ` These 
were discontinued, and a successful light 
neroplane engine, known as the As 8, was 
produced in 1928. Then came the As 10, 
an inverted air-cooled | eight-cylinder 
Vee of 240 h.p. and in 1938 the As 410 of 
450 h.p 


During the 1939-45 the As 410 and As 411 
advanced training and light communications aircraft 

In the jet propulsion field the Argus company was responsible 
for tho development of the As 014 propulsive duct unit which 
formed the power-plant of the FZG 76 flying-bomb. 

THE ARGUS As 410 A-1. 

The As 410 A-1 was originally developed in 1938 
years it plete 
exhaust system, etc 
carried the designation As 410 MA-1 


Tyre.—Twelve-cylinder air-cooled inverted 60 
and geared 


war were used in 


In later 
power-egg," with 
In this form it 


was made available as a c 


cowling, cylinder baflles, 


Vee, supercharged 
Bore 105 m/m. 
(4.528 in.). Capacity 12 
3 cub. in. Compression ratio 
teel barrels, hent-treated alumin 
ium-alloy heads, Exhnust-valve seating 
of steel, inlet seating, valve-guidos and 
sparking-plug adaptors of bronze. 
Pistoxs.—Aluminium-alloy stampings 
compression and one scraper rings 


CYLINDERS. 
Stroke 
litres (7 
8.4/1 


(4.134 


in.). 


Three 


CowwNEcTING Rops. H-section forgings 
machined all over. Bearing surfaces 
nitrided. Seven main bearings of lead 


bronze in steel shells, 

CRANKSHAFT.—Six-throw steel forging mac 
hined all over. Bearing surfaces nitrided 
Seven main bearings of leud-bronze in 
steel shells. 


CRANKCASE ‘Elektron’ 


form 

VALVEGEAR.—Oneinlet and one exhaust-valve 
per cylinder at right angles so that exhaust 
outlets are inside Vee to get greatest cooling. 
Valve-rockera oil-tight 
casings. Tappet clearance (cold) 45 mm 


System 


Cast of deep box 


and push-rods in 


INDUCTION Single Argus-Hobson 


carburetter with automatic boost and 
altitude controls. Air warming device. 
Duplex self-regulating fuel pump. 

SurEncmAmGER.—Centrifugal with spring 
drive. 

IcNrTION.—Single Bosch duplex magneto 
with automatic advance mechanicully 
hydraulically coupled to throttle. Whol 
system screened 

LunRICATION,—Dry sump pressure system 


One pressure and two two scavenge pumps. 
ng pump for accessory 
conrse filtera and one fine filter. 


Thre 


drives 


BMW 
BMW FLUGMOTORENBAU G.m.b.H 

Heap OrricE: MUNICH., 

Founded originally in 1916, this company, under the name of 
Bayerische Motoren Werke A.G., achieved prominence towards 
the end of the War 1914-18 by producing a vertical engine, 
generally of the normal German six-cylinder type, with oversized 
cylinders and a high compression ratio for operation at heights. 


Gorman nero-engines were designated by a number made up of three figures, 
and the two remaining figures the engine 


INTERNAL COMBUSTION ENGINES 


System of Nomenclature. 
the first figur 


erics. For this mysten 


Klóeknor-Humbolt-Doutz 


Examples of designations conforming to this system 
Daimlor-Benz DB 605, and Backer 


BMW 
M 700 or 


132 or 801, Junker 


The 450 h.p. Argus As 410 twelve-cylinder air-cooled engine. 


Stanrer,—Bosch hand/oloctric startor 

Ascrew Drive.—Clockwise rotation. — Spur-wheel reduction gear 
with incorporated apring-drive, Gear ratio 667: 1, Flnnge-fixing 
for Argus vane-operated controllable-pitch iracrew 

DiMENSIONS,— Overall length. 1,585 mm, Width 660 mm, Height 
970 mm 

Weiont.—315 kg. (094.5 lbs.) 

Penroumanxce—Tako-off and emergency 405 h.p. at 3,100 r p.m. nt 
1.4 nta, at level, 485 h.p- nt 2,100 r.p.m. at 1-4 ata. nt 2,030 ft 


12 ata 380 h.p 
Maximum cruising 316 h.p 
140 h.p. at 2,820 rpm. at 


Climbing 3 at sen level 
at 2,820 r.p.m 
at 2,820 r.p.m 
1.15 nta. at 6,900 ft 


FUEL CONSUMPTION 


5 h.p. at 2,820 r.p.m, at 
6,700 ft 


nt 1.15 nta. nt sea level 


at 1,2 ntn. at 


aen level 


45 Ibs./h.p. (hr. maximum eruising 


A starboard side view of the Argus As 411 MA-1 power-unit, 


Shortly after the War, the company took up the manufacture 
of Kuntze-Knorr compressed-air brakes for railway carriages 
and wagons, Subsequently the engine department, the 
manufacturing rights of the various engines, and the name 
of the company were bought up by the Büyerische Flugzeug- 
werke, which changed its name to BMW Flugmoterenbau 
G.m,b.H. 


identifying the 
the principal nero-engine manufacturers were 


Tumo 211 


Kléckner-Humboldt-Doutz Dz 710 


nannfacturer 


slotte 


Bramo 323 


Argus As 411 | 


THE ARGUS As 411 A-1. 


Tho As 411 A-1 was similar in general construction to th 
As 410 A-1 but had n different reduction gear ratio (.572 : 1) an 
inerensed r.p.m, The ignition system lnyout ils 

It was also available as a complete power nder tl 
designation As 411 MA-1 
Disk Overall length 1,620 mm. Width 706 H 

mm 
WEIGHT 385 kg. (847 Ibs.) 

PenFonwANGE.— Tako-off and emergeney 580 h.p. at 3,300 ry 

1.8 ntn. at nen level, 000 h.p. at 3,100 rpm. nt 1.8 nta. at 2,006 

Climbing 440 h.p. at 3,250 r.p.m. at 1.45 atn. at «ea M 

hp. at 3,250 r.p.m. at 1.45 ata. at 8,000 ft. Maximur 

350 h.p- at 3,100 r.p.m. nt. 1.35 nta. at sen level, 390 hy i 

r.p.m. nt 1.35 ntn. at 8,500 ft 
FUER CossewrmioN 436 Ibs./h.p./hr. maximum cruising 

THE ARGUS As 403 P5 AND P5. 

These designations were applied to two projected radial 

engines to be fitted with two-stage superchargers. The P5 had 


a projected take-off output of 3,250 h.p. and a rated altitude of 
32,800 ft, The P9 had a projected take-off output of 2. 
and a rated altitude of 42,500 ft 


THE JUNKERS-ARGUS As 413. 

The As 413 was n projected liquid-cooled “E 

output of 4,000 h.p. It was intended to drive 
niracrews 


The 1,600 h.p. BMW 801 A radial engine, 


500 hey 


engine with an 


contra-rotating 


In 1939 the BMW concern took over the Brandenbunns 
Moterenwerke G.m.b.H. and this company became known as t 
BMW Flugmotoren-werke G,m.b.H 

The BMW 801 was the first high-performance radial ai 
engine of completely new design to be produced in G 
after the outbreak of War 

The introduction of positive 


air-cooling, incor] 
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GERMAN: 


soling-fan in the cowl nose opening, operating at approximately 
three airserew speed, and a system of internal baffles 
had made it possible to eliminate all external cowling excrescences 
sitive air pressure built up in the cowling in front of the engine 
was used for cooling the cylinders, cylinder-heads, crankcase, 
aeeessories nnd the oil, as well as for combustion. Air could 
Also be taken from within the cowling for cabin and wing heating 

The BMW 801 was provided with a single-stage centrifugal 
supercharger with two automatically changing speeds, direct 
fuel injection and a centralisation of controls which permitted the 
operation and control of boost pressure, engine speed, ignition 
timing and blower speed by a single lever. In addition, the 
engine was fitted with a VDM airserew pitch-changing and 
constant-speed regulating device which in normal operation 
automatically maintained the selected speed by oleo-hydraulic 


times the 


means, 

The BMW company began preliminary work on jet propulsion 
power-units in 1934 and its first turbo-unit, the 109-003, was 
first run in August, 1940, Details of BMW turbo-jet develop 
ments will be found on p. 34d 


THE BMW 801 A, B, © AND L. 

The main difference between the 801 A, B, C and L was in 

the type of airserew control fitted. All had right-handed 

rotation except the 801 B. The complete cowled power-plants 

incorporating these engines were designated 801 MA, MB and 
ML, the 801 C being supplied only as a bare engine. 


ylinder two-row air-cooied supercharged radial with 
rect fuel injection 
Cvu Bore 
Capacity 41,8 litres 
on light alloy 


Tyre.—Fourteen 


Stroke 
Steel bai 


156 m/m. (6.15 in.) 
s with screwed and 
xhaust valve per 


156 m/m. (6.15 in.) 
60 cub. in.) 
honds. One inlot 


JERS. 


shrunk 


cylinder, both facing aft, with nluminium-bronze inlet and steel 
exhaust valve-seats. Two sparking plugs per cylinder facing 
forward, one inboard of each valve. Fuel injection nozzle facing 
aft. Cylinders attached to crankeaso by closely-spaced small 
diameter studs with vertical serrations so that they can bo positioned 
relatively close to the barrel and only a narrow flange is required 


Ror 
auxiliary rods in each bank of 
front and No. 8 rear cylinders 
side of Lend -bronze 


H-section single-piece steel mnster-rod and six 
cylinders. Master-rods in No. 9 
which are the lowest on the port 
and bronze little-end 


CONNECTING 


each row big-end 
bearings 
CRANKSHAFT 


row ball-bearing 


Two-throw four-piece crankshaft on one central single 
and two roller-bearings in forward and roar 
ctions of crankcase. Shaft consists of two central webs each 
with crank-pin and half the centre journal, and front and rear 
webs with integral journals. The halves of the centre journal are 
hollow and screw-threaded internally, A screwed bushing splined 
internally for the assembly tool draws the halves together against 
differential threads, the actual joint being in the form of a Hirth 
serrated coupling. The hollow crank-pin ends are tapered intern 
ally and externally and are pressed in bronze bushes in the outer 
webs and secured by copper-plated steel bushes which are pressed 
into the ends of the pins. The bushes are threaded internally for 
an extracting tool. All four webs have integral balance-weights 
and provision made in the rear web for a torsional vibration 
damper 
CRANKCASE 


The main case is of steel and in three sections split on 
the centre-lines of the two rows of cylinders. Bolted to the flanged 
forward section is the light alloy housing enclosing the airscrew 
reduction gear, cooling fan increasing gear, magneto drives and 
crew pitch-changing ‘At the renr of the main case 
the flanged casting in two parts, Tho front section 
contains the f ig of the blower shaft, the impeller and 
has fixed its circumference, The 
rear section contains the supercharger drive, rear bearing of the 
accessory driv ‘These two sections and a 
ed light alloy mounting ring seated on tho rear 
ction are assembled to the steel crankcase by 
ait The accessory housing containing drives for the fuel 
feed and injection pump, control device, starter, eto., is separately 
ed to the rear half of tho blower casing 
One inlet and one exhaust valve per cylinder. Exhaust 
Totally-enclosed valve gear with over 
push-rods and roller-ended tappets facing 
ylinders and aft in the rear cylinders. Two 
driven at one-eighth crankshaft 
lubrication of valve gear 


mechanism. 


blower 
ward bear 
air intakes round 


baffles and 


blower and variou! 
channeled and b 
^ of the rear 


lium-cooled 


1 rockers, tubular 
the front 
one forward and one aft 


Proasnre 


1 Two flat intakes with dust grids located inside cowling 
are fod ered by the nose fan through shallow duota 
r the cowling, which by-pass the cylinder 
haffling syst passing through tho blower tho air in 
delivered by individual pipes from tho blower casing to each inlot 
port. Two intake throttles are geared to an oil serve-operated 
variable d. st contr 


SUPERCHARGER 


Two-speed centrifugal blowor. 24-blac 
shrouded light alloy impeller has hollow shaft through which rear 
extension of crankshaft carryihg the supercharger nnd nccessory 
drive gears passes. The drive unit 
which are freely mounted two genrs with multiple-plate clutches 
and a sliding selective clutching momber which is hydraulically 
operated from the control unit. For the higher ratio (7.40 : 1) the 
drive is taken directly from the crankshaft pinion to the forward 
gear on the output shaft. Tho low ratio (5.07 : 1) is obtained 
when tho rear free gear is clutches 

Furr INJEcTION.—A Deckel cylindrical fucl-injection pump, flange 
mounted on rear of engine, comprises fourteen individual pumping 
elementa lying parallel to and arranged concentrically around the 
longitudinal axis. The pumps are actuated by a three-nosed cam 
dri through à train of spur goars from the crankshaft at one. 
sixth engine speed. A pump forces the fuel from the main tank 
through two lines to a float and pendulum de-aerator and thence 


som 


comprises an output shaft on 


to n chamber in tho rear engine cover, from which tangential 
passages load to tho axinlly-mounted tube projecting into the 
common fuel gallery for tho pumps. 
The motored fuel is fod through long 


high-pressure lines to tho injector nozzlos 


one to each cylinder, mounted between 
tho valves. 

loNrrL Vertienlly-mounted twin Bosch 
ZM14 CR10 magneto, mounted on nose 


casing with single drive unit from front 
end of crankshaft, serves two plugs per 
cylinder, one inboard of each valvo 
Amscrew Drive.—Epicyclio reduction gear 
542: | ratio. Airscrew shaft mounted in 
lead-bronze nose of hollow 
crankshaft and on thrust ball-bearing in 


bushing in 


nose of gear casing. An external gear 
on the casing of the epicyclic unit 
drives the cooling fan through a lay-shaft 


times crankshaft 
pitch-change is by 


at d speed, ‘The 
airscrow hydraulic 
pump mounted on the engine nose casing, 
the pump being controlloc 


by an electric 


motor. An adjacent hydraulic speed 
governor interconnected with tho throttle 
control constitutes an automatic control 
selected hy the control unit. Electrically 
operated fluid and slinger-ring de-icing 
system may be fitted. In order to pass 


fluid through the fan to the airscrow two 
slinger-rings are employed, one on the fan 
with passages drilled through the fan-hub 
to the second slinger-ring on the airserow 

LUBRICATION Oil is fed from the tank by 
an auxiliary pump to the main pressure 
pump via the oil-coolors in the leading 
odgo of the cowling and thence through an 
Autoklean-typo filter. A reliof-valve limits 
the oil pressure through tho coolers to a 
maximum of 12.5 atm, (184 Ibs./aq. in.) 
and a further capsule-controlled temper. 
ature-sonsitive valve maintains tho ma 
supply to the engine to a normal pressu 
of 8-9 ntm. (118-132 Ibs./aq. in.). T 
return of oil from the crankenso, supor 
charger case and accessory mounting is 
from the oil sump via the main return pump. — Two additional 
return pumps drain the gear casing and # further pump drains the 
valve-rocker boxes. A small oil tank at tho rear of the engine 
supplies a separate oil-pressure pump to lubricate the injec 
pump and boost control oil servo controls. 


ACCESSORIES.—Accessory casing bolted to rear of blower 
Extended end of crankshaft passes through hollow impeller shaft 
and carries tho nuxilinry drives and starter dog for the coaxially 
mounted Bosch electric or hand-enorgised inertia starter. The 
auxiliaries directly driven from the crankshaft by spur gears 
include a 2-kilowatt Bosch generator, an Askania vacuum pump, 
a Maihak fuel supply pump and the fuol-injection pump 


soction 


Coouno,—Low-drag cowling 1.320 m/m. (52 in.) in diameter and 
1,473 m/m. (58 in.) long closely fits tho engine and is supported by 
front and rear rings and an inter-oylinder battle, all attached to 
al valve rocker bo: by rubber-bushed bolts A twolvo 


fan 813 mm. (32 in.) in diameter and driven from the 


nirscrow reduction gear at 1,72 times erankshaft and 3.17 
time nirscrew speed, rotates in the cowling front opening 
Tho cylinders and heads nre closely baffled to ensure that both 


ately by compressod frosh air 
fun. To avoid cooling losses 


rows of cylinders are scavenged sop 
from the pressure region behind th 


tho cylinder head bafflc 


tended to form n dividing wall 
between the two rows of lers and are sealed to the cowling 
by a rubber ring, Oil located. in tho lending-edge ring 
of the cowling and air from inside the cowling passes through them 


olera nre 


In the 801A and 
flow of 


in rovorse flow and out through an annular slot 
801B models the width of this slot and, conseq 
nir through the cooler, can be varied by a ring 
moved fore and aft electrically. Exit of nir which ha 
tho cylinders is through an annular slot at the trailing-edge of the 
cowl In 8014 and 801n models this slot ix controlled by an 
clectrically-operated sliding gill ring 


ently, the 
which 
passed over 


ExmAUBST Sysrem.—All exhaust pipes extend aft from exhaust 
and pass through the rear 


port 

owling slot 

controls bout 
ipercharger 


Contron Unir.—A master-control ("Kommandogerit 
pressure, engine speed, mixture, ignition timing 
speed change »o that the pilot. can chose the operatin ditions of 
his power plant. by mean: le operating lover. For the 
circulation of the required hydraulic pressure and lubricating oil, 
special pressure and drain pumps are fitted. These operate a 
circuit of thin temperaturo-resisting oil 

Dimenstons.— Overall le m. Diameter (801 A 
Diameter (801 C) 1 


zth 2,000 1,307 inm 


Ü mm 


A three-quarter front view of the BMW 801 G power-plant for 


multi-engined installations, 


Wetonts.—(801 A) 1 2,009 1b.), (801 B) 1,228 kg. (2,702 Ib), 
(801 C) 1,055 k Ih 

Venrormasce.—Tuke-off und emergency 1,600 hp. at 2,700 rpm. at 

1.32 atn. at sen level, 1,380 h.p. at 2,700 r.p. at. L3 ata. at 15,100 

ft. Chmbing 1,460 hp. at 2,400 r p.m. at 1.25 nta. at sca level 

1,310 hop. at 2,400 roam. at l ata. at 14,500 ft. Maximum 

ruising at 2,300 rpm. at 1.15 ata; at sea level, 1,170 

h.p. at at LAS ata. at 15,000 ft. Fuel consumption 
506. Ib. /h.p./hr. maximum crnising, sen level 
THE BMW 801 D, G AND Q. 

Similar in general construction to the 801 A but operating 


on 96 Octane fuel. The 801 
was a power-plant for multi 
was fitted with a bi-fuel 
injection 


D was a bare tho 801 G 
gine 801 Q 
ystem and provision for nitrous-oxide 


engine, 
installations, and the 


Comvic Rar 7.22 

SUPERCHARGER Dave Kari »4 da 

Penronmance (801. D and G). 1L " ney 1700 hap 
MC 2,700 r pan. at 142 ati. at seu level nt^ 2,700. r. p.n 
at LAL ata. at 18,700. f Climlang at 2400 rp 


1.32 atu. at sen level, 1,60 hep at 2:40 32 ata. at 17,000 
ft. Maximum eruising 1,300 hp. at 2 m, at. L2 ata. at sca 
level, 1,215 hp. nt. 2,300. rpm. at 1.2 ata. at 18,000. It, Fuel 
onsuinption 24 Ib./hip./hr. muxinum cruisimg, sea level 


The 1,600 h.p 


BMW 801 A Engine as installed in the Dornier 


Do 217 bomber. 


A rear view of the BMW 801 TJ engine showing the turbo- 
supercharger installation. 
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The port side of the 2,000 h.p. BMW 801 E fourteen-cylinder radial air-cooled engine. 


THE BMW 801 E, F AND S 
Similar m general construction to the S01 D but fitted wth 
different supercharger gear ratios. Modifications to the 801 S 


consisted of an improved and simplified master-control, chrome 


cylinder liners, modified rocker housing eover, modified piston 
rings and altered magneto timing 


SUPERCHARGER Muve Rartos.—60: 1 and 83:1 


PERFORMANCE, —Tuke-off nnd. emerg 000 l.p. at 2,700. r.p. 
at 1,56 ata, at sea level, 1,700 hy QU r.p.m. at 1.65 uta. at 
18,700 ft. Climbing 1,600 hyp. a r.p. at LAG nti. nt sen 
level, 1,500 hep. at 2,900 r.p at 18,000 ft. Maximum 

1,440 h.p. at 2,400 r.p.m. at 1.3 ata. at sea level, 1,340 
3,400 r.p.m. at L3 ata, at 19,000 ft, Fuel consumption 
hip hr. maximum eruising, sea level 


THE BMW 801 R 


Similur in general construction to the 801 1 but fitted with u 


two-stage four-speed supercharger, 96 Octane fuel 
Surercnancen Duve Ratios. 4.251, 5461, 65: 1 and 7.255 1 
Dinenstons, Overall longth 2,740 mm, Diameter. 1,960-1,390 min 
Wetanr.— 1,800 kg. (3,900 IL 


THE BMW 801 TJ. 


s the SOL D fitted with an eshaust-driven 
t Ovtane fuel 


turbu-supereharg 
Tons Sabet 
Diuaneter 1,010 uni 


The 2,400 h.p. BMW 802 eighteen-cylinder radial air-cooled engine. 


THE BMW 801 TQ. 


This engin an. exhuust-driven 
supercharger 
SUPERCHARGER DRIVE 


Overall. length 


06 Octane fuel 


PERFORMANCE 


THE BMW 802. 


Ihe 802 was un eighteen-cylinder two-row radial of similar 
construction and arrangement 
output of 2,400 h.p. 

Although this engine was known to have beon under develop 
ment for some years it did not appear in uny operational aircraft 


had a take-off 


THE BMW 803. 


803 was a twenty-eight-cylinder liquid-cooled four-bank 
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f and rger )00 hg 
1,000 h.p. at 2,950 r.p.r ata. at 4,000 
?,550 h.p. at 2,600 ry nt 1.3 ata at 40,000 ft 
54 Ib./h.p.]hr. maximum climb and combat 


THE BMW 132 F, J, K, M AND N 
The main differences between the F, J, K, M und N sut 


were in the uirscrew reduction gear and the supercharger geur 
ratic These differences are referred to in the following g 
description which apphes to these model 
he earlier sub-types, the A, E and H were fitted 
Pallas-Stromberg carburettors, all ng ncluding 
Do, De, T, W, Y, Z, L und U, being lirect-injection 
I'vrk.—Nine-cylinder. wir-couled supercha adial with l 
injection 
CYLINDERS. ro 155.5 inji, (6.12 Stroko 16 
ity 27.7 litres (1,090 cub. à Compre 
y nuod elirotiesiolybdenutm tee AT 
serewed aud shrunk on al iu l ^ ke 
boxe One inlet. and huust 4l al 
in dumed combu sinber ot 1 
ind. mekel-oh ne-tungstor teel for exhuust, ur 


shrunk inte bead, the skirt of t 


Iwo wpurk-plugs m. fron 
l'isroNs. Silicon-alutoiniurm alk ist 
clear valvo head rims und internally webbed. ‘Three 


rings und one channelled und drilled oil control ring al 


pin and. one bevelled scraper ring below. Hollow gi 
located. by flouting steel keeper rings held by spring 
NECIING) Kovs,—One-piece muster-rod und eight 
H-wection. rods. Lead-bronzs big-end bearing and 
bronzo gudgeon und wrist-pin. bearing 


ChANKSIAFT.— Sit hrow two-piece shaft built up " 
grip maneton. jomt. Two roller-bearings und one ball-tl 
Pouring, Shalt and erunkqin integral with the forward eranl 
Integral with the rear crankweb ix à mounting roar | 
hearing. Each crankweb carries à. two-pi 1 bula 
weight of hardened and termy arbon 1 

Unaskcase —Alumimun-alloy Main portion in two halves 


bolted together with nine bolts. 
to form housings for crankshaft roller-bearings. Outside of ei 
half is faced to make spigot joints with the camwheel casing in 
front and supercharger casing in rear. Each half drains separately 
to tho oil sump. 

VaLvE Gean.—One inlot and 
cylinder, Exhaust valves of 
silicon-chrome steel. T 
collars and split cone cotters. Steel valve rockers actuat 
steel ball-ended push-rods and plain bearing roller tappe 


ged in e 


h half are steel ring 


odium-filled exhaust valve per 


istenitic steel, inlet valves 


wo concentrie springs per valve, held by 


cam rings, one inlet and one exhaust. Each cam track 
cams and the complete cam wheel is driven through re 


gearing at one-eighth cr haft speed 

SUPERCHARGER ntrifugal n 
aluminium-alloy casing titioned b, i 
which a volute air duct leads from the 
tho centre of a 24-bladed impeller. Air int 
supercharger and crankcase and no fixed guide v are pr i 
for incoming air. Twelve vanes of unpeller 
remainder being eut away at the entry. In 


18-vaned diffuser integral with the front wal 
case to an encircling induction manifold fron 
ntial pipes to the cylinder port 
Hod by 


by ta 
throttles, front cont 


ntrol, and. rear. connected 


drive by spur gear off rear end of crankshaft witl 


compound pinion. Gear rat Pand J 

7:4, N — 10.1451 
FUEL INJECTION trol from tank is 
& Bosch de-uerator to a Bosch injection pu 


d by engine-driven pump via 


whence it pp 


through n 


zzles to the cylinders, Injection pump cor 
plunger elements mounted in two blocks of four and fi 


Veo formation on ongme rear covor. Plungers opera 
five-lobe camshaft. Fuel injection regulated by an nutomatie un 
which varies in quantity in accordance with boost mir p uud 
Lomperature efleets on a capsule, the response. € > 
Injection pumo plunzer. control through an vil serv 

IGNFEIUN Boseh « in] Su " 
rode plugs per | harnes 

Luanexrion.—Pump unit housed in s beneath uwin erankca: 
Unit. divided into four individual sections, the | 
the double gear pressure pump, Above this are tl g 
aml two nuxihary scavenge ns Main 
partitioned horizontally into upper and. lower e cha 
lower section vented by vertical pipe to top Remaining 
space forward occupied by pumps and pressure chat 
Which opens through spring-loaded non-return valve into delive 
distribution. chambi 

Virsc kw. Drive Epicyehe reduction gear, Ratios: P, M and N 

02.1, J and K 72:1 

ACCESSORIES. Accessories and auxiliaries driven: the 
trains of spur s radially disposed about a central dris 
shaft in the auxiliary gearbox at the rear of the engine, en w 


the units are mounted 
DIMENSION Diameter over val vker bus 


GERMAN 


j imum cruising 670 hp. at 2250 r.pan. at 1.15 nta. nt sos level 
PERF Take-off and emergency 800 h.p. nt 765 h.p. at 2,250 r.p.m, at 1.15 nta, at 12,800 ft 

en level, 890 h.p, at 2,350 rapim. at L4- Penrormasce (192 K and M).— Take-off and emergency 960 h.p. nt 

sta. 720 hp. at 2,250 r.p.m. at L3 ata, at 50 r.pan. wt 1,3 ata at sea level, 970 hyp. at 2,550 r pan, at. L3 

rpm at Ld ata. at 12,400 ft. Maximum ata. at 1480 ft, Climbing 810 h.p. at 2,250 r p.m. at 1.2 ata. at 

rpm, at L2 ata, at sea level, 740 h.p. sen level, 830 h.] 50 r.p.m. at 12 tà at 2,780 ft. Maximum 


Mt 14,000 ft 


ermsmg 715 h.p 00 rpm. at LI nta. at sen level, 750 h.p 


P'ERFORMANC 2 off and emergency 865 hip. at 2,450 M 2200 rpan, at Ii atn, nt 4,900 i. Puel consumption. (132 The 960 h.p. BMW 132K 
1 at 1.35 nta. at sea level, 960 h.p. at 2,450 rpm, at. 1.35 Vd and N),54 Ib. [hp /hr., (2 I and M) 505 Ib;/h.p-/hr- maximum P ii engine, 
ata. at 9,850 ft. Climbing 765 h.p. at 2,350 r.p.m. at. 1.26 ata crnining, scu. level 


at sen level, 865 l.p. at 2,390 r. pam. at 1,25 atu. at 11,000 ft. Max 


BRAMO. 
B.M.W. FLUGMOTOREN-WERKE BRANDENBURG G.m.b.H. 


HEAD OFFICE BERLIN-SPANDAL 


Mt 2,200 rpm. at 1.15 ata. at 9,000 ft. Fuel consumptic 
Hh. hips hr. nxin erning, sea towel 


THE BRAMO BMW 323 € AND E 


The Brandenburgische Motorenwerke G.m.b.H. was formed , 
These engines were similar to the 323 A and B 


n 1936 to take over the acro-engine department of the Siemens xcept for u 
Apparate 1 Maschinen G.m.b.H., which had some 25 years change in supercharger gear ratio (8.52: 1). Ine ed boc 
experience of building air-cooled radial engines. In their carly for take-off 
days those engines were known by the name Siemens-Halske Anacuyw Gin 
In 1939 the Brandenburgische Motorenwerke G.m.b.H. was PENFORMANCH ! i 
wquimd by the Baverische Motorenwerke A.G., manufneturers ks 
f the well-known BMW engines, and was later known us the ! A, 4 
BMW Flugmotoren-Werke Brandenburg G.m.b.H ^ i 
Fhe original Siemens concern, in addition to building radial hpi 


engines of its own design, held a licence to build the Bristol 


THE BRAMO BMW 323 P, R AND T 


These engines were similar to the 323 D in general construction, 
but wero fitted with a two-speed supercharger (Ratio 9.6. 1 
and 12.4: 1 


Jupiter. Its successor continued. to manufacture the Siemens 
Sh 14 seven-eylinder radial and also produced the Brame Pufnir 


ter Bramo BMW) 323 nine-eylinder radial 


THE BRAMO BMW 323 A AND B. 


Niu inder air-cooled radial with two-speed. supercharger DIMENSION Overall d e F0 n Length LTO 
1 I el jecti Weurt Dry GOO h I 
Üy LINDEN More 154 n. (6 in), Stroke 160 m/m. (6.3 in Perrormance.—Tuk vou bay " 
Cup 0.82 litres (1,630.0 cub. in Compression ratio (0.4 ; | at 1.5 veu le ] nr] ! 
head with integral xes serowed and shrunk into ft. Clin 800 h.p. at 2,250 rpau wt 1.25 ata; at sew d 
barrel. Ono inl one exhaust valve por cylind 0 lup. at 2,250 rp 14100 Ma 
45° at cent ve. Vulve-sent t bronze und rising 030 hp. at 2,100 rpn i.) uta, ait mn 
haust stell ed steel, shrunk into hend ; lve at 2,100 rpn. at. Li ata. nt 16,500 ft. Fuel cor 
ide in 1b [hs ihr. masimn uisi 
l'isro Munminiun loy trunk. type wit ot Pe 
i nal wk type with two compression and : 
tl sper rings ul. pin and further serapor ring The i3 T as equipped wit tau M 
bel Vi rows recesses to clear valve heads jection for take-off at ind 164 ata. } ind devel 
V'ully-Hoating pud Muminium-alloy. end. pad oped 1,200 h.p. at sea leve 
1 i muster-rod und — eight 
l l l arrie flanges formed. on big-ond 
\ w ir rist-pin Big-end The 985 h.p. Bramo BMW 828 engine. 
r m L Which i shrunk 
! ! l Vil 1 t on Wtarboard side of cowling with shutter to provide alternative 
3 1 * entr ir D rm le ng Nuy harg f 1 
a Kur hspr lin Geu i:t 
f inl Loi ^ : | 
hial blades curved " 
bolted to ext kw i dic Hf 
à 1 cou for tl i llor 
fitted inte hw bronze bust ^ unpell 
1 Mirscre aft Rear e it. pun Hn “ 
" y ha 1 sup I er in front of cylinder hea 
RANE in j npr plit mair reduction ire pumps Mounted as singlo unit 
sousing, Kuperel howsir | nuxilin asing | passe cts in wall of 
wchabl | below main body betweer lowest ge-ty pe. lilter d with external 
inder f mj iluminium-alloy forg through non-return valve and. cored 
n ine of cylinders by nino | Extension oi perchar wing to all comp 
front half hou ear and eighteen tappet guide to mngnesium-alloy. sump 
I 1 and pinned both halves for main erani © oil being drawn through wire 
I ! front. | tirant now 1 art of auxili 
j l ar end wots ns n c tationary ht of Pte auek ah 
luction gen A magnesium-alloy noso-pieco diaphrag 
bearing for r f crankshuft. Supercharger casing is un . i 
all ng and nu ary drive casing 18 à mgnesiui " atk 1 
rohirgor cu. fron 
( t ile ne aust valvo por cylinde mi f rtia 
, t u loned tip, — Nichel-chrome wrneto, taehometer, oil pumy 
iet e tipy nd faced with stellite € n pur generat 
e exhisust valve sodi led. "Two sprin T T [ pam 
t | needlo r n srir in rocker-boxe l th 
l is und tappets b i 
r nkshaft Entir i 1 Pi D r 1 I I n TUTTI r 
Á í 14d ati. at seu level, 1,000 hip. w 2,000 14 LAS 
I I I " 10,200 ft. Climbin Why 100 r, pan. at E29 t 
820 fi. p. at 2:380 1 piri. aC LA alas al H4 000 tt M 
HAN Induction air drawn through forward-fueing intake (du At 2,200 r pan. nt 148 obi at esca level; TIO hi] A rear view of the Bramo BMW 323 engine 
BUCKER 
BÜCKER FLUGZEUGBAU G.m.b.H. n ing Held i LYE wath a light four-cylinder inverted German nor manufacturer the prod i 
I 0 WANGSI L BERI air-co e lich the company sy loj to demands of the Backer company 
f 1 ciuil in I ker Bü 182 Kornett single-seat weed traning Pho Bicker M 700 engine has a maximum Y t f 
tt ureraft. Tt entered on ul wl el he inabilit th SU h.p. nt 2,500 rpn 
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ALL THE WORLD'S AERO ENGINES 


DAIMLER-BENZ. 
DAIMLER-BENZ AKTIENGESELLSCHAFT. 
Heap OFFICE: SrUTTGART-UNTERTÜRKWEIM 


Plus concern, which was the descendant of tho oldest auto- 
mobilo factory in. the World, took its present form in 1026 by the 
amalgamation of the former firms Benz & Cie., Mannheim and 
Daimler Motoren Gesellschaft, Stuttgart-Berlin, originally 
founded by the inventors Carl Benz and Gottlieb Daimler 
respectively 

The Daimler firm supplied, up to 1911, all the petrol engines 
required by Count Zeppelin for his dirigibles. Up to 1911, the 
factories of Daimler and Benz developed petrol acro-engines, 
and were most successful in very many air displays and aero 
records, In 1913, both firms took part most successfully in the 
German Kaiserpreis-Wettbewerb for aero-enginea 

During the War 1914-18, both firms were the main suppliers 
of all the more powerful aviation engines, with which German 
aircraft were fitted 


By the Treaty of Versailles, both firms were forced to stop 
the construction and building of aero-enginea of any kind. 

In 1926, the former tvpe of 120 hp. Mercedes D ITa six- 
cylinder engine was rebuilt and a small 20 h.p. air-cooled 
twin-cylinder acro-engine developed 

In 1928, the 800/1,000 h.p. 2 twelve-cylinder water-cooled 
petrol aero-engine appeared. From this, in 1930, a similar 
750 h.p. Diesel aero-engine was developed for long-distance air 
traffic 

From these successful experiences Daimler-Benz produced, in 
1933-34, a new 900/1,200 h.p. water-cooled sixteen-cylinder 
airship Diesel engine for the Zeppelin L.Z.129 Hindenburg. 

In November, 1937, the new Daimler-Benz DB 600 appeared. 
This was a particularly interesting technical. development. ns 
the twelve cylinders were arranged in inverted Vee formation 
an inverted Y Phe new 
ortant, records for Germany 


thie vith the erankease, forming 
iba number of um! 


engine establ 


A re-design of the DB 600 to meorporate direct fuel injection 
and improved supercharging capacity resulted in the DB 601, 
which established further records. The racing version of the 
DB 601, which set up a World's Speed Record of 469.2 m.p.h 
al Messerschmitt Bf 109R monoplane in 
1939, was specially boosted to develop a maximum of 1,800 h.p. 
at 3,500 r.p.m., in contrast to the normal maximum output of 
1,050 h.p. at 2,400 r.p.m. for the then standard engine 

The Daimler- Ben most widely used during the war 

DB 601, DB 603 and DB 605. Tho DB 606 and 610 
engine ere installed in the Heinkel He 177 


(750.7 km.h.) in a sp 


Series production of DB engines was undertaken at Stuttgart 

Untertûrkheim, Genshagen - bei - Berlin, Berlin - Marienfelde 

Mannheim, Brunswiek-Queriin (Niedersachsische Moterenwerke), 
Kassel - Altenbuuna (Henschel), Stettin - Arnimswalde (Pon 

mersche Motorenwerke) and Wiener-Neustadt (Henschel 


Ihe Daimler Henz company undertook development of 


the turbo-jet and ono unit was built and run in the Autumn of 
1943. Work on the project. was then stopped by the German 
Air Ministry because the design was more complex than those 
c Yer firms, 


THE DAIMLER-BENZ DB 603 A, B, © AND D. 


tye Twelve-cylinder inverted Vee liquid Loh 
engine an enl d version of the DB 605 with cer 


o. ( 
ng \ hn 
re screwed onto pre port 
hinder slet lo: » 
DB 60% I th 10r n 
en cylinders and erankease s 
inlet and two exhaust valve linder. One sparking-plug 
vn each side of cylinder, à re from the usual DB practice 
rows.— Forged light alloy concave-headed pistons of normul desigt 
th floati idgeon pins. Three compression ring 
Cos su Rot One forked and ot lun rod in each pwir of 
Both rods split at bearing centre-line with Veo-ser 


iw nuts n ined iul assembly 
roll id " end bearing 
to pr t fretting of the facer Pin flash conti 
f uT. 0) "m ith si 1207 and. enit 
hal hts. Hol ! i nmm 
t i en plain lead-b bea 1 
Fur Bosch direct-injection pump located bet 
inde with automatic mixture regulator. T 
aft within pump body driven at half crankshaft 
gear type pump at rear of engine supplies fuel under 
the injection pump from the main tanks via a de-nerator 
through 2 mm. bore steel pipes fro unp 
in cylinder heads, one between each. pair of v 
st 1 Contrifuy riven through a hydraulic co 
m 15 circular instead. of. rec 
Josim Bosch 2 CRS dual magnets Screened ignition 
vec and. retard mechanism 
m ition provided for journal ind E 
! wimps, Injection pump, reduction your 
he hydraulic iphiog and auxiliares, Oil 
h bearing heavily-webbed section with transverse 
| runnir rows the crankease and through each bearing 
wp. Front end of shaft splined to take splined mounting sleeve 
luetion-gear pinion. Rear. end fitted with starter and 
Chass with reinforcing webs in regions of 
rank light ulluy top cover secured by stud 
d d iting at roar ond of cuse and below 
rank annon to fire through wirserow shaft 
ve Gran. — Two inlet and two exhaust stellited valves per cylinder 
ndium oxhaust valves. Single hovel-driven underliftad 
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A rear view of the Daimler-Benz DB 603 L showing the 
two-stage supercharger. 


The 2,660 h.p. 


The 1,750 h.p. Daimler Benz DB 603 A twelve-cylinder Inverted Vee liquid-cooled engine 


imshaft te each Blook witl e ca era 
ind ono exhaust valve through sb rocke | 
roller benri Ball jomts intorposed. boty x f 
stoms. Tuppet clearance Id mem í 
cavenged from cunisdhiaft. rove nd ‘ i 
Double mechanically-cleaned. filte 

Aimsenew Diivk.—l'lnin. spur gear ty] hod it 
tiechanivin for VDM airscrew, Front be 10 
shead of gour wheel. "This resulta in à vd à 


using, tho most noticeable external alteration from pr in DI 
types. Thespuce is probubly for the fitting of reversible-pitcl 
crow mechanism. Drive ratios A und D 8:1, B = .405:1 
[ £17:1 
Overall length (including electric starter and 
2,610.5 mm, Width 830 1 Height 1,150 
O10 kg. (2,002 Hy 
l'ake-uff und Emergency 1,750 di] n 
at son 2 
18,700 ft. Climbi 
level, 1.510 h.p. at 
cruising. 1,375 hy 
hep, at 2,300 rpm. at 1.2 ata. at 07,700 ft. Fuel cor 
474 Ib./lup./he. maximum. cruising, seu level 


THE DAIMLER-BENZ DB 603 E 


‘The DB 603 E was similar to the A except that it | pe 
charger of increased diameter and automatic iirscrew-piteli 
control 
DIES Overall length 2,706 miis Width 830 tn... H 

1.107 imm 
Weror. 925 ky. (2,053 1 
Penroryasi e. “Take-off and merge 1800 bye at 2,700 

Wt L48 ntu. nt sen lovel, 1,550 hap. at 2,700 ry 148 ata 

24,000 fe Clinbing 1,5735 by 00 i 

level, L430 l.p. at M 

cruising. 1,305 hep 

ha 300 r par 


Dalmler-Benz DB 604 twenty-four cylinder X-type liquid-cooled engine 


GERMAN 


THE DAIMLER-BENZ DB 603 AA AND AS 


milar to the DB 603 A but were f 


l vers of increased. diameter 
vine as for DR Gnd 

W MEEI 
wa level, 1450 hp. nt 2,700 r pan at 1d ata. at 24.000 


810 hp. nt 2, 
3,500 rapan, at L3 ata, at 
5 hp. 


Mt 1.2 ata, at 22,600 ft 


HHO r pan. CEU abis at sen level 
Maximin 
1280 h 


1600 fi 
AC sen level, 


at 2,300 rpm, at. 1.2 nta 


THE DAIMLER-BENZ DB 603 G AND K. 
Similar to the DB 603 A but with increased compres 
8.3: 1 left block, 8.5: 1 right block) 


ion ratio 


DIMENSIONS. Overall length 2,080 mma Width 830 imm, Height 
1.107 ant 

Weens. DB 603 G 030 kg (2.046 Ths), DB 603. K 990 Kg. (2,178 
I 

PERFORMANCE. Take-off and emergency 1,900 hy. at 2,700. r pam 
nt son level, 1,560 h.p. at 2,700 noat 24 Clinlin 
1,580 hyp. nt. 2,500 r.p.m. at sca level, 1,450 hip 1.500 rapan 
ME 24,200 fh Maxum cruising 1375 hip. at 2:00 rp ea 


level, 1,350 hyp. at 2,300 r.p. at 23,000 ft 


THE DAIMLER-BENZ DB 603 L AND M. 


These engines were similar to the DB 603 E but were fitted 
vith a two-stage supercharger and aftercooler 
Dimenstons.—Overall length 2,740 mni, Width 1,008 r Height 

1,203 mim 
Wien, —973 kp. (2.142 I 


Take-off 
level. E400 hp. at 


PERFORMANCE wt 2,700 ran 


3A atas at se LA atacar 82.800 


Chinbing 1,675 by at 2,000 r pam Mas nt wea devel 
hy 00 raj (LU atas at 30,200 ft Maxi 
ng 1,500 hp. at 2,300 rapan. at 12 ata, at. sen level, 1 
00 pany at 1.2 it 27,600 ft 


THE DAIMLER-BENZ DB 603 N. 
The DB 603 N was sim but had re-designed cylin 
and increased r.p.m. The power figures quoted below arc 


for the DB 603 N with a mechanieally-driven low-gear super 
} nd hydraulic coupling for high gear, Tt was intended 
ib-types of this engine with various arrangements 

charger gears. Compression ratio 8.3-8.5: 1. 96 

0 hp- at 3,000 r.p.m. at 2 uta. nt 32,800 

( 25 hp. at 2,730 rq at 1.63 ata. nt sea level 


THE DAIMLER-BENZ DB 603 U 


This engine was the DB 603 E with a Hirth turbo-blower in 
Kdition to the normal meehunicully-driven supercharger 
[ f 18. | 
I l LNIO hu 
m uM 
12,000 Clint woi 00 rapan 
Why m i t 44,0 
i 1 240i 15 atn 


THE DAIMLER-BENZ DB 604 A AND B. 


The DB 604 was a 24-cylinder X-type liquid-cooled engine 


with two-speed supercharger. Development was stopped in 
September, 1942. 
Cyr 135 mm., Capacity 46.5 litre 
Am 1 
Wei 

660 hp. nt 3,200 r p.t 


at 3,200 rpm. at. 1.42 nta. at 
nta, ut nen 
Muximum 


nt sona level, 1,800 


1,000 r.p.rn. at. | 
at Lata, nt 21,000 ft 
1.15 ata 


THE DAIMLER-BENZ DB 605 A, B AND C. 


Ihe DB 60. s à development of the DB 601 and was very 
imilar in basic construction to that power-unit. The main 
improvements were an increase in the permissible r.p.t 


which increased the inlet period and im 
‘eater volumetric efliciency at 


altered valve-timing 
proved the sc 
the higher r.p. 


enging to give 
complete re-de 


ign of the eylinder block to 


obtain the ximum possible bore with existing cylinder 
entres; and re-positioning of the sparking-plugs, ‘The big-end 
beurin € modified 
Twelve ler 1 1 Veo liquid-cooled 
í I T ruko 10i Capucity 35.7 litr 
€ Y (left bloch 1 (right block). "E 
I nd il I ylinder 
L EN I rr Koller i} end arded à a 
g lead jl 1 arin | flush atit 
t Boscl tion. pump nted n the 
linder | h n insi lind inl 
t hich by-pu l uu th 8 
PERCHARGER. —Ce impell th 16 blades, Hydraul 
ph ir D 1utomatically lated by n 
trol cay phere pressure whieh viri 
he suppl. lie coupli form of « f 
ned f he DB 601, but has bwen considerab! 
l r to reduce th ftho cour 
tur f © DB Gol 
f euch of th en ma 
[ r 1 cach erankpin and. bigsend 
Pressu ipplied by the pump to the 
i se, and tothe interior-of the luft 
gitudinally splinod 
M H 34:1, € 
ling st ind uir huf 
üü Height 1,03 


The 2,000 h.p. Daimler-Benz DB 605 D engine with supercharger of increased diameter 


Weiuier (with starter), —750 kg. (1,663 Ib: 

Peuronsasie., ‘Takeoff and emergency. 1,475 hp. at. 2,800 r pam 
t L42 nta. at sen kc 2 800 r.p.m. nt 1.42 ata, at 
18,700 ft. Climbing p.m. at 1.3 ata. at sea 
level, 1,250 h.p t à. at 19,000 ft, Maximum 
ruisi ! Mt 1.15 atn. at sen. evel, 1,080 
hop. at it 1.15 ata. nt 18,000 ft., Fuel consumption 
473, M " i i level 


THE DAIMLER-BENZ DB 605 AM 


Similar to the DB 605 A but with provi 
injection into the eyo of the supercharger 


ion for methanol water 


Penronmtanor.—Take.off and emergency. 1,800 hp. at 
00 h.p. ut 2,800 r.p. m. oat 1.7 ata 
for the DB 605 A 


AL 1.7 nta. at son lovol, I 


ft. Other performance figures n 
! 


THE DAIMLER-BENZ DB 605 AS 
Similar DB 605 


with a supercharger of increased diameter 


in general construction to the V but fitted 


PERFORMANCE. Tuko-off 
nt 142 ata, at 


omorgeney 1435. hp at 
1,200 hp. at 


en level 2,800 rapan. it 142 ata, at 


0,200 ft. Chinbing 1,276 hp. at 2,600 r pan. at LI ntu. at sea 
level, L,150 hip. wf 2,000 rpm, it L3 ata. at 25,000 ft. Max 
ruining [ at 2,400 r pan. at 1:25 ate on level, 1,050 
lp, wt rpm, at LIG atn. at 25,200 [t 


THE DAIMLER-BENZ DB 605 D, E, F, DB AND DC 


Similar in general construction to the DB 605 A but fitted 
with supercharger of increased diameter and methanol water 
injection system Increased compression ratio 8.3/8.5 : 1.87 
or 9) Octane fuel 
Aimserew Repuetion Geran, D 04:1, d TIENE: 

17.1 
PiaronwANCE— Take-off and emergency (DB 005 DC) 2,000 h.p, ut 
? 800 r.| at 1,08 ata. nt son. level, 1,800 h.p, at 2,800 rpm. at 

1.08 ata 14,700 ft, (DB 05 DB) 1800 hp. at 2,800 M 

1.8 ata. at sen level, 1,530 hop. nt 2,800 r. pan, at [8 nta. at 19,000 

f j dp. at 2,000 r pm. at 13 ata, at sea level 

l pan at Ld ata at 20,000 ft. Maximum eruisir 

[ pm. at LTS ata. at sen devol, 1,050 hi p. nt 2,400 


litionul letter after the sub-type lotter is used 


pecial ong 
power has been mercased by a h 
ith methanol injection 


hanol injection 


to signify the following S" denotes a sp 


ed when the 


pressure and 87 Octano fuel v 
hen the power has bec 


ind tt Ortan 


n iner a. higher boost. pressure 


fuel with met 


THE DAIMLER-BENZ DB 605 L. 


Similar to the DB 605 A but fitted with two-stage mechanical 

supercharger. 96 Octane fuel 

Perrormanen.—Take-off 
Mt 1.75 ata. nt sen. lovel, 1,3 
31,400 ft. Climbing 1,400 h.p. at 
level, 1,150 hyp, nt at LAJ ata, s 
cruising 1,160 h.p. 
at 2,400 r.p.m. at 


ind c 00 hip. at 2,800 r.p. 
2,800 r.p.m. at 1.75 ata, wt 
00 rpm. at 1.43 ata. at sea 
31,400 ft. Maximu 
n at 12 ata. nt sea level, 930 hy 


A rear view of the Daimler-Benz DB 605 L showing the 
two-stage supercharger 
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THE DAIMLER-BENZ DB 608 A AND B 
The DB 606 consisted of two DB 601 engine 


by-side and driving a single nirserew t n 
gear and extended. nirserew sl r 
inclmed so that the inner banks nre 
In place of the normal reductior 
there was a single large gear TOIT € 
erankenses, Tho two crankshaft pini m 
serow shaft either directly or indirectly thr 
according to the desired direction of the nir 
was made for declitehing the individual engines from the nir 
rew by means of a chiteh nnd lever in the cockpit, "Phe super 
chargers, normally mounted on the port. side of eneh engine 
were located on the outer side he twin unit 
‘ I \ wed 


The Daimler-Benz DB 605 T which served as the central engine in the “HZ Anlage". The two-stage 
compressor supplied induction air to the superchargers of the two DB 603 engines in the wings 


600 litres, he TENTI 
THE DAIMLER-BENZ DB 609 A, B AND F. 
The DB 600 was a sixteen-cvlinder inverted Veo liquid l 
engine using Cylinders of ilar dir r t the DB 60 It 
was fitted with a three-speed two-sta ipercharge Develop 
mont stopped in April, 194 oy 
CYLINDERS, Bor I St e 180 T Capne 61.8 litre n dad 
( i (e t 8 I 1 -] 
Arr REW Drive A nd I ght-handed, F left-handed rotat 
wem Dares A, eui iB igit handed, P dae DBs07 
Ww HT 1,400 801 an 


THE DAIMLER-BENZ DB 610 A AND B 


The DI 610 consisted of two DB 605 engines coupled together 


in the same manner ns in the DB 606. 


Vinsemew. D V right-handed. 1 handed n. Gene 
Min ADS 
DiveNsIONS, 0) length 2029 m, Width: 1,620 1 Height 
on 
WEIGH n 1,540 E 388 It B = 1,580.1 1,470 Ih 
PERFORM Take nd emerger M0 h.p. at. 2,800. r.p.mi 
L4 800 r. p.m. nt Lagat 
ft € 620 1 pim. at bata 
I r at L3 ata, at 19,000 ft, Max ruising 
l W) r.p.m. at 1.15 ata at sen level, 2,160 h.p. at 
) M L15 atn 18,000 ft wel consumption 474 
Ibs./h.p./hr. maximum ernising, sea level 
THE DAIMLER-BENZ DB 610 © AND D 
Ainscrew Drive.—C right-handed, D left-handed rotation. Geur 
ratio Al 
Veront.— 1,570 kg. (3. 
RFOUSMA Y 2,870 h.p.at 2,800 
" | ? 800 r.} 000 ft. Climbing 
p. at 2,000 rg ut sen. level, 2,400 h.p. nt 2,600 rpm 
Maxi ruiwing 2,100 hp. at 2,200 rpm. at se 


THE DAIMLER-BENZ DB 613 A AND B. 
The DB 613 consisted of two DB 603 G engines coupled to 


ether to drive a single airscrew and was similar in general layout 


to the DB 610. 
Arnscrew DmrvE.—AÀ right-handed, B left-handed rotation, Gear 
ratio 408: 1 
vs.— Overall length (without nirerew shaft) 2,224 mm 
1,770 mm., Height. 1,135 mm 
\ 1,060 kg. (4.31 B = 2,000 kg. (4,400 It 
I ff and € 3,800 h.p. at 2,700 r.p. 


limbing 3,100 
n. at 24,200 
50 h.p. at 2,300 r.p.m. at sea level 


el, 3,120 h.p. at 2,700 r.p at 24,200 ft 
h.p. at 2,500 ry t el, 2,900 h.p. at 2,500 
Maxi ri 


THE DAIMLER-BENZ DB 627 A AND B. 


Ihe DB 627 was the DB 603 G fitted with n two-stage mechan 


ical supercharger nnd after-cooler, Development was stopped 
in March, 1044 
Amscnew Drive —Right-handed rotation. Gear ratio A 18: 1 
B 183 :1 
DiMENSIONS,— Overall length (including airscrew shaft) 2,745 1 
Width 945 mm., Height. 1,230. mn 
Weront.—1,020 kg. (2.244 It 
RMANCE.—Tako-off and emergency 2,000 h 2,700 
Ma. at son level, 1,325 h.p. at 2,700 r atl 
$4,200 ft. Climbing: 1,060 h.p. at 2,500 r.p.m. at 1.3 nta. à 
level, 1,240 h.p. at 2,500 r.p.m. at 1.3 ata. at 36,400 ft. Max 
ruising 1,400 bop, nt. 2,300 r.p.rr 2 ata. at sea level 
hip. nt 2,300. rpm. at 12 ata. at 500 ft. Fuel v f 
182: Hh, /h.p-/hr. maxim ruising, sea. level 


THE DAIMLER-BENZ DB 628 A AND B 
The DB 628 was similar in general arrangement to the 
605 A but was fitted with a two-stage 
the first stage being mounted on and dr 


intake was behind the airscrew and 


gear. T 
cooler was fitted Deve! 
Ainscrew Dnivk.— Gear 
Overall te 


lopment was stopped in Mar 
tio A 004 . 1, B 34 
| 2,754 mm Width 903 


) kar. (1,892 Ths 


Take-off and emergency 1,475 hp. at 38 
at 142 ata, at son level, 1,200 h.p. at 2,800 ry TH 
46,000 ft. Climbing 1,310 hp. at 2,000 rq T" 1 
lovel, LEIO hip. at 2,000 rapan at LI ata; à yo Max 
ruising 1,075 hyp. at 2,300 r4 t LIS ate. A 
l.p. at 2,300. rpm, at LIJ ata, at B2800 ft. H 


The 3,180 h.p. Daimler-Benz DB 613 engine, made up of two coupled DB 603 engines. V4 Mhp hr. maxim "t 


THE DAIMLER-BENZ DB 632 


Phe DB A32 was the DB 603 N with a modified supercharger 
vas fitted to drive tra-rotating nir 
We with a 1,000. kg 
NN Tak ney 1,300 r.p.m 
1€ n M ` 3,200 r.p.m. at 1,65 ata. nt 
000 Climt Mt 8,000 ry at L3 ata. at sen 
00 hop. nt at 1.3 ata, at 27,000 ft Maximum 
1,520 h.p. at 00 rpm, at 1.2 ata. at sen level, 1,350 


at 2,700 rpm, at 12 ata, at 2 
OTHER DAIMLER-BENZ ENGINES (Development stopped). 
DB607 A. A diesel engine of similar dimensions to the DB 603 


Take-off power 1,750 h.p Abandoned in October, 1942 
DB 612 A. The DB 601 with re-designed cylinder-heads 


25,200 ft 


incorporating rotary valves. Take-off power: 1,350 h.p 
Abandoned 

DB 614 A, Band F. A development of the DB 603 G. Take. 
off power : 2,000 h.p. Abandoned in June, 1942 

DB 615 A and B. Consisting of two DB 614 engines in tandem 
nd driving contra-rotating — nirscrews, Take-off power 


4,000 h.p. Abandoned in June, 1942 

DB 616 A and B. A DB 605 development 
June, 1942. 

DB 617 A, B and F. A development 
range flight 

DB618 A. Coupled DB 617 engines 

DB 619 A and B. Consisted of two coupled DB 609 sixteen 


Abandoned in 


Xf the DB 603 for long 


ylinder inverted Veo engines driving a single airserew. Capacity 
123.6 litres. Take-off power: 5,240 hyp, Abandoned in April, 
1943 

DB 620 A and B. Coupled DB 628 engines, Take-off power 
2,050 h.p. 

DB 621. A DB 605 D with two-stage supercharger, Take-off 
power: 1,620 h.p. Abandoned in September, 1942 

DB 622. A DB 603 withat tage mechanical supercharger 
ind turk ipercharger. Take-off power: 1,970 h.p. Aban 


ned i uary, 1943. 
DB 623 A, B and F. The 


er Take 


DB 603 G with twin turbo-super 
ff power: 2,265 h.p. Abandoned in January 


DB 624 A. A DB 603 G with two supercharger and 


turbo blower, Take-off power 1,900 h.p. Abandoned in The Daimler-Benz DB 612 A engine, a development of the DB 601 
April, 1943 


with re-designed cylinder heads 

A, B and C. The DB 605 D 
percharger. Take-off power 
Abandoned 


DB 626 A, B and F. The DB 603 G 
ith twin-turk uper 
tion cooler Take power 


h.p. Abandoned m November, 1942 


rers and in 


DB 629 A, B and F. The DB 600 A/I 

th tag reharger and turbo 
blo Take-off power 2050 May 
Abandoned in April, 1943 

DB 630. A cylinder. "double-W 
ngine Bore 142 mm. Strok 155 mm 
( ity 80 litres. Take-off power : 3.000 
4100 hy \ ban April, 1943 
Vas to | ] basic engine for 


) G with a 
percharger. Take-off power 


DB 631 A The DB 603 
three-stage 
900 h.p. 


“HZ Anlage." This power-plant layout 


f two DB 603 8 or T and one 
Im engine The first. installation 
inco, rated in the design of the 
Henschel Hs 130 I Lhe DB 605 engine 
minted in the fuse umidship: 
nd drove a Roots-type t tage com 
pressor induction nir to the 
per two DB 603 engine 
D lriving a single 
f lade constant-sp nirscrew. Total 
take-off power : 3. $001 1 R ited altitude A three-quarter rear view of the Daimler-Benz DB 625 engine showing the A rear view of the Daimler-Benz DB 623 showing the 
45,300 ft. Abandoned in February, 1944 turbo-supercharger installation turbo supercharger installation 
HIRTH. 
HIRTH-MOTOREN G.m.b.H. TENA 
H OFFICE AND. Wort PUTTOART-ZUFFI i 
He th Hirth, f 1 r pilot, founded after I ] 
War 1014 hsbau Hellmuth Hirth H-secti 
HM 60 Phe grea a 
; 10 lic 
I ( H. H 1 it t t € benr 1 
r ] 1038 
d m t lios oil ta 
\ xhaust va 
dy Albert Hir ni mad n Exhaust 
bearings f needle. bearinj 
| ter int ] nd 
u Hirth en t tw 
m k t 
I l rollir Hir d s : M 
i estar T i i 
Gombe pan 5n LumRICATI Crankou r es na oil M l 
t pro] ei tiga beginni to nirscr hirust-l wr and i ond i r 
iy [ H Hirth unit —the H en il-splushed 
talled inthe Heinkel He 178 f r first "ol ARTER.— Hind-turnir m back fir levice 
W. D f the Hemkel-Hi ui V Diave.—Right-hond r. Direet.drive, Hirth 
l ) 1 à Heigl 0 1 Width 
Wri b l baro 1124 i Fully equipped 124 1 
THE HIRTH HM 504 A ra 
V'raceor Maxi 105 hyp. nt. 2,530 Rated 85 de] 
8 i nt 2,360 r Cru " ) rpm, € " i 
à n 220 185 Il hp ( ng oil m 
1 (0068 por h.p 


The 280 h.p. Hirth HM 508 D-i engine 
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THE HIRTH HM 506 A, 
Tvrr.—Six-cylinder inverted in-line air-cooled 
CvriNpERS.—Boro 105 m/m, (4.128 in.), Stroke 115 m/n 
Capacity 5.076 litres (364.7 cub. in.) 
Construction na HM 504 
Cnranksnarr.—Hirth patented built-up 
bearings and one radial thrust-bea 
CnaANKCASE, — Elektron casting of U-soction 
brackets. Top 1 


erankense closed by ec 
Varvk Gean.—Same as for HM 504 


(4.52 in 


Compression ratio 0: | 


carried on seven roller 


with 
ver er 


open bearing 


ibodying oil tank 


Carnuration.—Two Sum down-draught carburetturs with aut 
matic mixture control and suitable 
for invertod flying 

IaxrrtoN.— Two Bosch magnotos, ono with 
impulse coupling. Screened for radio. 


Crankease cover ombodios 
Oil motered to 


LunhiCATION 


oil tank six cylinder 


barrels and radial thrus "ring 
Rocker gear works in oil bath: One 
filter and scavenge pump 
STaRTER.—Hand-turning gear Bosch 
tarte 
Amsengw Diave.—Right-hand tractor 
Direct-drive, Hirth nose-pieco and 
airserow hut 
DimENSIONS.—Longth 1,276 m/m. Height 
735 m/m. Width 490 m/m 
WrronTs.—Dry and bare 149.0 kg. (328 
1bs.), Fully equ red 174 kg. (383 Ibs 
PrnroRMANCE.—Maximum 160 hp. nt 
2,500 r.p.m., Normal 145 h.p. at 2,420 
rpm, Cruising 135 hp. at 2,360 
r.p.m., Cruising consumptions per h.p 
hour: Fuel 225 gr. (476 lb.), Oil 3 gr. 
(0086 1b 
THE HIRTH HM 508 D. 
Type Eight-eylinde 60° Vee inver 1 
air-cooled, geared, supercharged 
Cy rINTE Boro m/m 4.128 in 
Str i m/m. (4.59 im), Capacity 
(486.4 « in Con 
D Construction 
l alloy Vhwec pr The 160 h.p 
And two seraper r 
Coxsecrwo Rops.—H mor treated chr nickel 
steel. Roller-bearing big and ends. Raceways case 
hardened 
Cuaxxsmarr.—Hirth type built-up four-throw shaft running in five 


roller-bearings and one radial thrust-bearing 

IxpucTtow SysTem.—Centrifugal supercharger with light alloy rotor 
driven at 4.46 times crankshaft speed fed by Pallas-Zenith 
arburettor with automatie mixture control and suitable for 
inverted flying. Fuel-air mixture is distributed at low supercharge 
by external manifolds to two banks of cylinders 

IcwrrioN.—One double Bosch magneto with automatic advance 
System fy ened 

AmscaEw Drive.—1.5 : | reduction through patent Stoeckicht sun 
and planet gear in which three satellite gears are carried in casing 


affixed to airscrew shaft Satellite gears roll off internal gear on 
crankshaft and on gear suspended on gimbals and elastically 
supported in gear housing 
LUBRICATION esh-oil lubrication, Supply to eight cylinder 
barrels and five crankshaft-bearings metered. Splash lubricatior 
supercharger gear and camshaft, Reduction gear lubricated 


by oil at 
erank 
STARTER 


high pressure. Scavenge pump draws excess oil from 
through filter to tank 


rning gear or Bosch electric 


ase nnd forces it 


Bosch hand-t 


starter 


JUNKERS. 

JUNKERS FLUGZEUG-UND-MOTORENWERKE A.G. 

Heap OFFICE: DESSAU 

Not only was Professor Junkers famous as a designer and 
builder of all-metal aeroplanes, but his opposed-piston Diesel 
engine was well-known and widely used before the War. The 
Junkers Motorenbau G.m.b.H. was founded in 1923, and besides 
the production of stationary Diesel engines, carburettor aero 
engines were built. The development of the compression 
ignition nero-engine was also pushed ahead, and in 1929 the first 
of this type was Development was continued 
throughout the war with the Jumo 205 and 2¢ 

On July 15, 1936, Junkers-Motorenbau was taken over by 
Junkers Flugzeugbau, and the two were amalgamated as the 
Junkers Flugzeug-und-Motorenwerke A.G 

During 1937, two new types of petrol engines appeared, the 
Jumo 210 and 211 of 19.7 and 35 litres capacity. In 1938 new 
versions of these engines appeared in which the carburettors 
were replaced by a system of direct fuel-injection 

The Jumo 211 was widely used in the first years of the war 
but it was superseded by the Jumo 213 in the later years. Pro: 
duction of Jumo engines was undertaken mainly in the Dessau 
Kothen and Magdeburg plants of the Junkers company 


successfully flown 


The Junkers company began work on jet-propulsion in 1937 
and the design of the first Junkers turbo-jet unit was begun late 
in 1939. Several prototype Jumo 004 jet units were ready in 


the Summer of 1941 and the first test flights were made before 
the end of the year, Large scale production of the Jumo 004B 
was planned to start in the Summer of 1943 but was not fully 


achieved until the early Summer of 1944 

The Jumo 004B was the only German axial-flow turbo-jet 
unit to be used operationally,—in the Messerschmitt Me 262 and 
the Arado Ar 234. Full constructional details of the 004 will 


be found on pages 36-37d 


THE JUNKERS JUMO 205 A, B, € AND D. 


Tyre.—Six-cylinder vertical opposed-piston compression-ignition two 
stroke 

Cytinpens—Bore 105 m/m. (4.19 in.), Stroke 2 160 m/m 
(2 x 6.3 in.), Capucity 16.62 litres (1,014 cub. in.) Compression 
ratio 17: 1. Six stool open-ended barrels, pressed into the 


mnin crankcase casting. Two sets of ports nt opposite ends of 
the upper for exhaust and the lower for intake 
» opposed deop-skirted pistons, of light alloy in euch 


Five compression and two scraper rings. Fully-floating 


linder 


gudgeon pin 
sHarr.—T'wo six-throw crankshafts 
linders, geared together by n train of gears down tho front of the 


RANK one abovo and one below 


CRANKCASE 


Dimenstons.—Length 1,289 m/m., Width 083 m Height 815 
m/m 

Weianrs.—Dry and baro 208 kg. (458 lbs.), Fully equipped 221 kg 
(486 Ibs.) 


Maxim: 
Rate 


PERFORMANCE 
at 2,020 r.pan 
nt 2,090 rpm 


280 h.p. nt 
25 hp. a 


3,000 r.p.m 
700 r.p.rn., 


Climb hp. 
Cruising 200 h.p 


THE HIRTH HM 512 A. 
Veo 


I'vrk.—Twelve-eylinder 60 inverted 


chargod 


nir-cool 


geared, super. 


Hirth HM 506 A six-cylinder air-cooled engine 


The 400 h.p. Hirth HM 512 A engine. 


Airscrew shaft on intermediate gear in tho train 
One-piece casting of light alloy, with upper. lower and 


crankcase. 


front covors 


WonkING CycLe.—Two-stroke. Two opposed pistons in each cylinder 


compress air between them on their inward stroke. Fuel 
is pump-injected at or near their common dead-centro and ignited 
by the heat of the compressed-air charge. Combustion and 


expansion occur on the outward stroke. Before the end of this 
troke one piston uncovers the exhaust ports, and shortly after 
this the other piston uncovers the inlet port, through which a 
otary blower forces fresh nir, the spiral motion of which scavenges 
the On the return st compression begins as soon 
as both sets of ports are covered, and tho cycle is repeated 


cylinder, 


CYLINDERS Boro 105 m/m. (4.128 in r i 
Capacity 11.94 | (728.6 cub. in ( re r i 
Construction aa HM 504A 

Pist Two e ession and two scraper ring 

C H-seotion rods of chroi Roll 

1 big and little ends. Racew 
( Hirth patent built-up shaft roller 


The 105 h.p. Hirth HM 504 A-2 engine. 


bearings 


Inpuction SvsTEM.—Two Pallas-Zenith 
65VAH2 carburettors with automat 
nixture control feeds centrifugal super 
charger with light alloy rotor driven at 
4.4 times crankshaft speed 

TION.—One double Bosch magn 
th automatic advance. Complete 
system fully screened 

Aimscnew Datve.—l.5 : 1 reduction 
through patent Stoeckicht sı and 
planet gear. See HM 508. 

LUBRICATION.—A for HM 508 

Sranter.—Bosch hand-turning gear or 
Bosch electric starter 

DrwENsIONS.—Length 1.542 m/m., Width 
065 m/m., Height 815 m/m. 

Wrronrs.—Dry and bare 270 kg. (593.3 
lbs), Equipped 316 kg. (696.7 Ibs.) 

PrRFORMANCE.— Take-off power 400 h.p 
At 3,100 r.p.m., Maximum 360 h.p. at 
3,000 r.p.m., Rated 300 h.p. at 2,810 


Fuet Freep 
housing 
perated by two camshafts, one on each side of the engine. 


Ono fuel delivery pump on the rear end of each camshaft 
Each cylinder is supplied by two fuel-injection pumps 
Fuel 


s injected into the cylinders in the form of a spray by four 
injector-nozzles 
ScAVENGING.—Gear-driven blower with impeller ratio of 8.9 : 1 


mounted on rear of engine and delivering air through manifolds 
and each side of cylinder block 
SrAnTING.—Electric inertia-starter or cartridge-starter of conventional 


type 

LunhiCATION.—Forced, with one pressure and two scavenge pumps. 

AIRSCREW Drive Right-hand rotation Ratios A and D 614.1 
B 602: 1,€ 725; 


The 1,200 h.p. Junkers Jumo 211 D twelve-cylinder inverted Vee liquid-cooled engi 


ne, 
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GERMAN) 


nu ns. Length 1943 m., Height 1,325 m., Width 600 mm. 
Wsaeur (wit sirscrow huh). 520 kg. (1,144 Ibs.) 
MAN Kuno 305 C). Take-off output 000 h.p., Cruising 
© MO hae, Maximum rpm, 2,200, Fuel consumption .37 
d. haphe. maximum cruising 
RMANCE (Jumo 205 D).— Take-off output 700 h.p., Cruising 
wer 590 hp, Maximum r.p.m. 2,000, Fuel consumption same 


THE JUNKERS JUMO 207 A, B AND C. 

The Jumo 207 was a development of tho Jumo 205 but was 
fitted with two centrifugal superchargers in series, the first being 
driven by an exhaust turbine, An aftercooler was fitted between 
the engino-driven supercharger and induction galleries. The 
general constructional features of the two engines are similar 
except for the following details 


stows. — Pistons have crowns of heat-resisting steel secured to alumin 
ium-alloy skirts by four anchor bolts. An unspht junk ring between 
the stepped crown and the skirt. Five compression and scraper 
rings positioned in grooves lower down the skirt 

Coxsnetixe Rops.—H.seetion. with double-row | splush-lubricated 


Big-end bearings have steel 
Lubricated by high-pressure 


small ends. 
shells with eopper-lead alloy linings 


ne bearings ìn the 
oil 

SUPERCHARGERS. —Two centrifugal superchargers in serie 
driven blower being mounted beneath n turbine-driven unit. Th 

and aluminium-alloy entry 

exhaust-driven blower con 

Twin waste. 


an engine 


engine-<driven blower has ridial vanes 
ratio 8:1. Th 
turbine rotor and outlet volute 


guide vanes, Gear 


ts of a nozzle ring. 


gates, by-passing the rotor, are usod to control the effective mass 
flow of exhaust gas 
Lusnicatiox, — Four gear-type pumps 
driven by the lower crankshaft, Two 
(pressure and scavonge) are housed 
àt the rear end of the lower crankcase 
and two (sc and auxiliary) are 
located at the front cover, Al main 
and big-end bearings nre pressure 


lubricated. Oil is scavenged from the 


lower crankcase 


AIRSCREW DRIVE tht-handed rotation 


Ratio .569 

DIMENSI Length 2,173 mm., Width 
910 mm., Height 1,480 mm 

Waren (without airscrew hub)—865 kg 
(1,903 Ibs 

PERFORMANCE (Jumo 207 B-3).—Take-off 
1.000 h.p. at 3,000 r.p.m. at sea lev 


Climbin, 


2,000 r.p.m. at sea leve 
0 h.p. at 2,500 r.p.m. at 
00.2, 800 r.p.m 


en level, 750 h.p. at 2 

^t 0,000-40,000 ft. Maximum cruising 

680 h.p. at 2,700-2,800 r.p.m. at 30,000 

40,000 ft. Fuel consumption .374 Ib 
hr. maximum cruising at 40,000 ft 


THE JUNKERS JUMO 207 D. 

The Jumo 207 D was similar to 
the previously-described engine except 
that the bore was increased by 5 mm 
from 105 mm. to 110 mm. This engine 
had a take-off output of 1,200 h.p. 


THE JUNKERS JUMO 208 

The Jumo 208 was a development 
of the 7 but no details are 
vailable 


Jumo 


THE JUNKERS JUMO 211 A. 


starboard side of engine and driven off rear ond of crankshaft: by 
main accessory drive shaft, Housing and fully-shrouded impeller 
are magnesium-alloy forgings. A pair of bovel gears drive layshnft 
connected to impelior shaft by two intermediate gears, Low-ratio 
intormediate gear (7.85: 1) coupled to shaft by roller clutch 
High-ratio r (1L37: D) by mechanically-operated | friction 
clutch, Barometric eapsule-operated automatic. two-speed gear 
chango operated through a hydraulic servo incorporating an auto 
matic override to prevent operation in high ratio below 3,050 m 
(10,000 ft.) Barrel-type throttle with automatic control 
between supercharger and engine 

Foer INzECTION.—Dual pump draws fuel from feod tank through 
dlo-nerator to Junkers 12-plunger Vee-type injection pump mounted 
in engine Veo by flexible metalli Plungers operated 
by single camshaft driven at half engine specd by a long splined 
shaft from the lower end of the gear train for the oil scavenge 
pumps. Pressure temperature unit, Boost pressure 
controlled by fully-varinblo-datum oil Single-orifice 
centrifugal-type injection nozzles on insides of Vee nnd 
horizontally ‘across cylinders. 


boost 


mounting 


control 


spray 


IeNiT10N.—Two Bosch high-tension magi 
side plugs and the other the intake pl Four sparking-plug 
holes per cylinder but only two used. Sparking-plugs located for 
accessibility, being 180 degrees apart on eight cylinders and 120 
degrees apart in remainder. 


one supplying exhaust 


Anscrew DRIvE Ratio 645: 1. Both the driving 
and driven gears are splined to the shafts and are centralised by 
split bronze cones, Tho driven shaft is mo roller race 
at the reu 1 on a combined roller and thrust ball race at 
the front housing cover. The airserew shaft is detachable from 


PInin spur type 


nted on 


end ai 


Ivrr.—Twelve-cylinder 60° inverted. Ver 
liquid 1 with direct fuel injection 
CyniwpERS.—Bore 150 m/m. (5.0 in.), 
Stroke 105 m/m. (0.5 in.). Capacity 
35 litres (2,130 eub. in.). Compression 
PBiló:0,08 4 L Stoel cylinder barrel A three-quarter rear view of the Junkers Jumo 207 B-3 heavy-oil engine. 
cach with four external lugs at their 
upper ende. Four long wet studs draw each barrel against 45 o gear shaft; to which it ia:secured by faca serentions and © 
grec seating on cylinder-head. Each block of six barrels and ono begun het hio whina ees. TRA: ETA Ang BER! 


> cylinder-head and coolunt jackets attuched to crankenso flan 
urteen studs. Tin-plnted copper shims senl barrels and cylinder 
tubber packing at bottom of eylinde 1 coolant 

in grooves in head kcase/eylinder joints 

of barrels pairs of radial rubber 
head by long distributor tube passin 

Holes in this header direct jota against 
int pasan Valvo-guide 


studs se 


&ealed to 

eals, Coolant supplied tc 

through length of head 
nd to c 


cranken 


«ll valye-seats 


es round exhaust 


ind ir n nozz 
j 


Hoy trunk type, with three compression 

oil šeruper rings, one of the latter being above tho gudgeon 

Fully-floating gudgeon-pins located by light alloy. end-cayy 
pigoted with a sliding fit into the pin 


Wops.—One forked und one plain rod clamped to outor 
big-end bearing for each puir of cylinders, 80/20 
steel-backed f nd bearing: Little-end bearing! 

wstaron busl 
thr ne-pi haft runnin eight lead bron: 
the additi bearing being. placed on th 
Miracre reducti ee The fourth bearing 
ar ii itot crankshaft end thrust All 
f flat plate l tended t D balance weight 
ieh poir of wel cach side of ench mam bearin 
i drilled i i hort tul 
wally to tarh I 1 ring bear 
l i T md the hol 
h I n Ast eral with th hude 
ke und nirser luctior Ar CAKL wries the main bearing 
Voo diaphragms, the logas of which nre ethor by rib: 
h which the cannon tube runs. Top cover well ribbed and 
hed to iam body by fourte wil, d awor with o 
reon nels ns oil coll wukon 
aft with ro T 
hnder ( 
nle-pieec 


pur gears from the ke 
illste on 
linder H 


and rockers ia on roller 


i, thus dispensing with 


ed centrifugal supercharger mounted on 


bolts 
Accessory Drives.—Cast aluminium accessory drive ense on rear of 
crankense. All drives taken from end of crankshaft through she 
drive-shaft and all gears have both their bearings in case so that 
alignment. drives 


not disturbed when case removed, — Eighteon 


The 1,600 h.p 


Junkers Jumo 213 A inverted Vee liquid-cooled engine. 


include two camshaft, one generator. 
chargor, three scavenge pumps, one oil pump, one 

tartor tion pump, ono fuel pump 
one coolant pump and two unused auxiliary drives 


two magneto, one super 


vacuum pump 


ono tachomoeter, or 


ono inje 


LunnmiCATION.— Ono oil pressure and six scavenge pumps, latter in 
three nssemibles of two cach, Double scavenge pump st rear 
end of each camshaft cover, pair of main pumps in accessory ease 
one at top and one at bottom. All pumps of straight spur-gear 
type. Oil flow from pump and strainer assembly 
through cored passages to rear auxiliary drivecase and thence 
outward through external line to reduction gear 
approximate centre of line supplies oil to fuel injection pump and 
second teo forward diverta oil through two lines to camshaft 

Internal piping within reduction gear ease feeds main 

reduction gear, and through pr line and cored passage to 

centre-line of crankshaft, — All scavenged oil drains to bottom 

crankcase cover whore it is picked up and delivered to oil c 

and tank. Outlet oil passes through dise strainer, rotat 

which is supplied by ratchet from throttle linkage so that any 
changes of throttle cleans filter 


pres 


housinga 


DiwENSIONS.—Length (without nirserew shaft) 1,745 mma Widtl 
804 mm., Height 1,659 mm 

Weiout DRy,—6040 kg. (1,408 Ibs.) 

PEnronMaoNck —Take-off and emergency 950 h.p. nt 2.200 rpm. at 
1.2 ata. at sea level, 1,000 hp. at 2.200 r pm. at 12 nta, at 
ft. Climbing 850 hp. at 2,200 r. p.m. at. LI uta, at sen level, 870 


h.p. nt 2,20 


rpm. at L1 ata. at 17,000 ft 


THE JUNKERS JUMO 211 N AND P. 

These engines were developments of the 211 F and J, 
increased r.p.m. and boost pressure 
PERFORMANCE (Jumo 211 P 


with 


Take-off und emergency 1 
00 r.p.m. at 145 ata. at sea level, 1,410 hyp. at 
Wt 145 ata, at 14,100 ft. Climbing 1,300 h.p. 
1.32 nta. at sea level, 1,280 h.p. at 2,50 
ft. Maximum cruising 950 h.p. at 
sea level 


00 h.p. ut 
,100 r.p.m 
at 2,500 r.p.m. at 
r.p.rn. at 1.32 ata. nt 15,100 
50 r.p.m. at 1.15 ata. at 
1,010 h.p. at 2,250 r.p-m. at 1.15 nta. at 17,000 ft 


THE JUNKERS JUMO 211 Q. 
Ihe Jumo 211 Q was the 211 F/J fitted with a turbo-super 
charger. It had a take-off output of 1,500 h.p., developed 1 
h.p. at 4,250 ft. and 1,380 h.p. at 33,000 ft 


THE JUNKERS JUMO 213 A. 


cylinder. 60 


TyrE.—Twolvc cooled. with direct 


fuel injecti 


inverted Veo pressure 


CyuNpers.—Bore 150 mm. (5.9 in.). Stroke 165 mm. (0.5 Capncity 
35 litres (2.136 cu. in). Compression ratio 6.5 : 1 et cylinder 
liners spigoted into the detachable cylinder heads and each retained. 


hy four chromium.plated studs, Two inlet and one large exhau: 


alves per cylinder. Fuel injector situated close to the inlet valve 
Two sparking-plugs symmetrically wdistant from the inlet 
valves and the single exhaust valve. Access to the plugs is throu 
tunnels in the camshaft covers 

l'isroNs.— Apparently. die-cast alummium-alloy with concave heads 
Three compression and n double seraper ring above gudgeon-pin 
chamfered scraper ring below 

VarvE Gean—Underhead camshaft driven by bevel gears, Steel 
flywheels are fitted at each end of the camshaft. Cam profiles 
provide quick valve lift 

Beaninos. —Hig-ond and crankshaft bearings of lead-bronze 

SuPERCHANGER.—Twelve-bladed DVL fully-shrouded impeller 
mm, diameter, Fifteen diffuser ring blades. Fan-like series of 
eleven. blades mounted in the supercharger inlet casing to form 
variable air inlet, ‘These blades movable nbout their axes, the 
movement being automatically controlled 

Fuer IxakcTIoN.— Junkers direct. injection punp mounted between 


cylinder blocks 
Dual Bosch ZM 
MASTER CONTROL 


laxiTiox 12 CR magneto 


Control box mounted 


Amplifies cockpit lever n into control of boost pressure, super 
churgor inlet vanes, fuel »n pump, magneto advance, airscrew 
pitch and slow-running cut-off throttle 

Armsonew Diuv.— Plan sp Ratio 417: L. Hollow airscrew 
haft Right-handed rotat 

Lune attos, Pressure Iubrieat ninkshatt 
pear, superchar njeot and auxiliary drives, Seavenge 


2437 mma, Width 
55 mm 
Wir Dry (2,024 Ibs.) 
l'inronwaxcr — Take-off und ener, 


1776 h.p, at 
1,000 h.p. nt 3,250 rpm. at 


feo Chinbing 1,800 h.p nt 3,000 r.p.m 
at sen level, L480 h p. at 3,000 r pm. nt 
18,000 ft. Maximum cruising 1,340 h p. 
2,700 r.p.m. at sea level, 1,220 h.p. nt 
00 rp.m. at 17,000 ft, Take-off 


0 hip. 
vater injection 


power can be increased to 2 


methanol 


by using 


THE JUNKERS JUMO 213 ©. 
Tho Jumo 213 C is similar to the 213 
A except that provision is made for n 
cannon to fire through the 
shaft 


nirserew 


THE JUNKERS JUMO 213 E. 
Similar to the Jumo 213 A in general 
but is fitted with a three 
supercharger 


construction 
two-stage 


induction cooler 


spood and 
Take-off 
1,200 r.p.m. at sea level 

200 rpm. at 32,000 
0 h.p- nt 3,000 r.p.m 
l.p. at 3,000 r.p.m 
Maximum cruising 1,320 
level 


PERFORMANCE 
1,750 hop. at 
1,320 hp. at 
ft. Climbi 
at son lovel, 1 
at 31,400 ft 


and emergency 


h p. at 2,700 rpm. at sed 1,100 
hp. at 2,700 r.p. m. at 28,000 ft. Fuel 
onsumption 463. Ibs./h.p./hr. maxi 


mum eruising, sea levol 
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ALL THE WORLD'S AERO ENGINES 


THE JUNKERS JUMO 211 B, D, G AND H 


Similar to the Jumo 211 A but with 
different gear ratios and inerensed rp. 


\irscrew Drive.— Ratios B and G 138: 1 
D and H 043: d 
Vl'igronwasce.— Take-off and emergeney 1,300 


l.p. at 2400 rpm. at L35 nta. nt sea 
level, 1,210 h.p. at 2,400 r p.m at 135 ate 
at 820 ft. Climbing 830 h.p, at 2,300 r.p.m 


at 1.15 nta. nt sen level, 930 hyp. at 2,300 
r p.m. at. 1.15 nta. at 10,500 ft. Maximum 
cruising. 790 h.p. at 2,100 r.pm. at. 1I ata 
at son level, S00 hp, nt 2,100 r.p.m. at 
Ll ata. at 14,700 ft. Fuel c 

462 lbs./h.p./hr. maximum 


level 


naumption 


cruising, sen 


THE JUNKERS JUMO 211 F AND J. 


Similar to the Jumo 211 A in neral 
construction, The principal differences 
were a strengthened crankshaft, n fully 
shrouded DVL supercharger impeller, 
modified boost control, modified injection 
pump control, simplified plungers and a 
pressurised coolant system The Jumo 211 
J had an induction air-cooler fitted below 
the rear of the engine 


Airserew Duve Ratio. 648: 1 
SUPERCHARGER Drive Rarr08.—8,8: 1 and 12451 
'enronsaNck (Jumo 211 F).—Take.off and emergeney 1,340 hyp. at 


at 1.4 ata. at sen level, 1,350 h.p. at 2,600 r.p.m. nt 1.4 
Climbing 1,120 hp. at 2.400 rpm. at 1.26 ata, at 
At 2,400 rapan. at 125 ata. nt 17,000 ft. Max 


0 rpm. at 1.16 nta. at sea level 


2,000 r. p.m. 
Mn. at 820 ft 
sen Jovel, 1,000 h.p. 
imum cruising 910 h.p. 


020 h.p. at 2,250 r.p.m Fata, at 19,500 ft 

PERFORMANCE (Jumo 211 J)—Takeon and emergency 1,400 hyp. at 
2,600 rpm, at 1.4 ata. at sea level, LALO h.p. at 2,000 rpan, nt 
L4 ata, at $20 ft, Climbing 1,900 hyp. at 2,400 r.p.m. at 1.25 
ata. at sea lovel, 1,200 h.p. at 2,400 r.p.m. at 1.25 ata. at 16,500 


ft. Maximum cruising 950 hp. at 2,250 rpm, at 1-15 ata. at 
son level, 1,000 h.p. at 2,260 rpm. at 1.15 ata. at 16,700 ft. Fuel 
onsumption 462 Ibs./h.p./hr. maximum cruising, sen. level 


THE JUNKERS JUMO 213 F. 
Similar to the Jumo 213 E but fitted with a three-stage super 
charger. No intercooler. Methanol/water injected before the 
third stage. 


PERFORMANCE 
at sea level 


Take-off and emergency 2,000 hp. at 3,280 r.p.m 

1,800 hp. at rpm. at 17,709 ft. Climbing 

90 h.p. at 3,000 r 1,200 h.p. at 3,000 r.p.m 
000 ft. Maximum cru 2,700 rp-m 

el, 1,070 hp. at 2,700 r 


^n. level 
g 1,320 h.p. at 
pm. at 28,000 ft 


M son 


THE JUNKERS JUMO 213 J. 


Developed from the Jumo 213 A. Fitted with four valves 
per cylinder instead of three. Three-speed supercharger. In 
creased r.p.m 
PERFORMANCE.—Special emergency 2,600 h.p. at 3,700 r.p.m. at sea 

level, 2,000 h.p. at 3,700 r.p.m. at 26,600 ft. Take-off 2,240 h.p 

at 3,700 rp.m., Maximum take-off 2,240 h.p. at 3,700 rpm 

1,730 h.p. at 3,700 r.p.m. at 30,000 ft 


THE JUNKERS JUMO 213 S. 


The Jumo 213 8 was a development of the 213 A for low 
altitude performance. It was rated at 2,400 h.p. at S,000 ft 


THE JUNKERS JUMO 213 T. 


The Jumo 213 T was fitted with a turbo-supercharger. It 
had a take-off output of 1,750 h.p., and developed 1,760 h.p. at 
50 ft. and 1,600 h.p. at 38,000 ft 


THE JUNKERS JUMO 222 A AND B (SERIES l). 


r multi-bank liquid-cooled radial. Cylin 
disposed radially around the crankense 


Twenty-four 


Stroke 135 mm., Capacity 46.5 litres 
Wet liners mounted in crankcase 
and form part of coolant jacket 
into which four waisted studs ure 
cylinder head and serving 
seating around the combustion 
ring makes a gas-tight joint 
exhaust valve per cylinder 


CvumpERs.—Bore 135 mm., 
Compression ratio 6.5: 1 
Cylinder heads are detachabl 
Each cylinder liner has a flan 
screwed, the studs projecting through the 
to pull the liners against a conical 
chamber. An aluminium sealing 
Two inlet and one ooled 


Fuel injector mounted between the two inlet valves, Two diamet 
rically opposed sparking-plugs per cylinder. Access to plugs 
through camshaft covers. Cylinder blocks numbered clockwise 


from the front, No. 1 being the horizontal block on the left 
ders numbered from the front of each block 


Cylin 


KLOCKNER-HUMBOLDT-DEUTZ. 


KLOCKNER-HUMBOLDT-DEUTZ A.G. 
Heap OFFICE COLOGNE 

This concern, which operated several shadow factories for the 
manufacture of standard types of aero-engines, developed a 
16-eylinder opposed liquid-cooled two-stroke Diesel engine under 
the designation Dz 710. 


METHANOL-WATER INJECTION. 
Fluld. The mixture is designated MW 60 (Methanol-Wasser 
10%) or MW 30 according to the proportion of methyl alcohol 
MW 50 fluid consists of 49.5 parts (by volume) of tap 
water, 0.5 parts of anti-corrosion fluid (Schutzól 39) and 50 


present 
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rical tank o 


Four-throw flat shaft sup 
ad-bronzo bearings. The 
of lar, rea and 
the bearing surfaco is continued around 
to provido axial location 


CRANKSHAFT 


tho sido facos 


Coxnrerina Rops —Split master rod and 
five articulated rods in each of tho 
four banks of cylinders, Lend-bronze 
big-end bearin, Mastor-rods are in 
cylinders 17 3 and 20. From 
tho front they are in the lower right, 
lower left, lower loft and lower right 
cylinders 


Vanvk GeaR.—Single camshafts in nine 
plit boarings for each block of four 
cylinders. Two inlet. and one sodium 
alves per cylinder, Valves oporated 
by light alloy rocker arms with bnrd- 
ened steel rollers 


SvrEROHARGER.— Two-spoed. supercharger 
driven by plam spur gears from 
rear end of crankshaft, Rectangular 
ur intakes with "eyelid" throttles lend 
nir through variable-pitch guide vanes 
into the eye of the supercharger. A 
master 
the air intakes 


ontrol-box is mounted nbovo 


InpucTION SvsTEM.— Three separate fuel 
injection pumps, one between ? and 
1, 4 and 5, and 6 and 1 cylinders. 
Each pump feeds two blocks of 
cylinders, ‘Three dolivery trunks from 
hargers volute casing, each of 
which branches into two pipes and feeds 
two cylinder blocks, Balanco pipe 
between blocks 1 and 6, 2 and 3, 
ul 4 and G 


IcNrriON.— wo duplex magnotos, Oi 
gears of No, 2 block serves No: 
from No. 3 block serve 

ther, firin 


driven from camshaft driving 
nd 6 blocks, the second driven 
tho remaining blocks. ‘Two cylindera 
order being 5 and 18, 1 and 14, 24 and 11, 7 


2 and 9, 8 and 19, 4 and 15, 21 and 10, 6 and 1 


3 and 16, 2 
Amscnew Drive Ratios 
BOC 308: 1, 
left-hand rotation, B Series right-hand rotation 


3 anc 
A Series (AOC, A-1, A 


A-3) 306 : 1, 
B Series 


(B-1, B-2, B.3) — .364:1. A Series 


DIMENSIONS Length 2,469 mm., Width 1,159.4 mm 
WürGnTS. A Series 1,088 kg. (2,394 Ibs.), B Series 1,120 kg. (2,464 lbs.) 
PERFORMANCE (Jumo 222 A/B-1). l'ake-off and emergency 2,500 h p 
ut 3,200 r.p.m. at sea level, 2,200 h.p. at 3,200 r.p.m. at 16,400 ft 
Climbing 2,260 h.p. at 2,900 r.p.m. at sea level, 2,090 h.p. at 
2,900 r.p.m. at 16,400 ft., Maximum cruising 1,900 h.p. at 2,700 
r.p.m. at sea level, 1,700 hyp. at 7,000 ft. Fuel 
consumption .477 lb./h.p./hr. maximum cruising, sea level 
THE JUNKERS JUMO 222 A AND B (SERIES 2 AND 3.) 
These were developments of tho Series 1 with increased capacity 
(bore 140 mm.) and modified ignition system. i 
PERFORMANCE (Jumo 222 AJ/B.2).—' Take-off and emergency 2,500 
h.p. at 2,900 r.p.m. at sea lovel, 2,490 h.p. at 2,900 r.p.m. at. 1,040 
ft. Climbing 2,250 h.p. at 2,700 r.p.m. at sea level, 2,020 h.p 


THE KLOCKNER-HUMBOLDT-DEUTZ DZ 710. 
CyziNDERS,—HBore 160 min., Stroke 160 mm., Compre 
Two horizontally-opposed banks of eight cylinders. 
cylinder 3.22 litros. 
DiwENSIONS.— Width 1,350 mm., 
Weient.—1,450 kg. (3,190 Ibs.) 
PERFORMANCE.— Maximum power 


on ratio 15; 1 
Capacity per 


Length 2,400 mm. 


2,700 h.p, Fuel 


consumption 


GERMAN POWER-BOOSTING SYSTEMS 


parts of methanol, MW 30 consists of 69.5 parts of tap water, 
0.5 parts of anti-corrosion fluid and 30 parts of methanol. 

Installation, The mixture was carried on tho Me 109 in a eylind 

f 25 gallons capacity situated behind the pilot. Boost 

pressure from the supercharger was utilised to apply pressure to 


A starboard side view of the 1,340 h.p. Junkers 
Jumo 211 F and J engine 
THE JUNKERS JUMO 222 E AND F 
The Jumo 222 A/B with two-stage superchar nd after 
cooler 
Ainscrew Darve Ravios.—E (left-hand rotat 168 
right-hand. rotation) 104 - | 
P'enronMANCE.—Take-off and Emerger 0 
at lovel, 1,030 h.p. at 2,000. r ( " 
1,220 h.p. ab 2,700 r.p.m. nt sen le 00 
at 96,000 ft. Maximum elimbin 00 r.p.m. al 
sen levol, 1,400 h.p. at 2,500 r.p.r hstimption 
^4 Ib./h.p./hr. maximum eruiin 
at 2,700 rapan. ab 16,400 ft, Maximum cruising 1,000 hp. a 
1.500 r.p.rn. at sea level, 1.750 h.p. at 2,600 rpan. at 10,400 ft 
Fuel consumption 449 Ib./h.p./hr. maximu a level 
l'ERFORMANCE. (Jumo : Take-c 
h.p. ab 3,000 r.p.m. at sea level, 2410 h.p. at 3,000 r 
ft. Climbing 2,250 h.p, at 2,700 r.p.m. at soa level 
2,700 r.p.m. at Maximum cruising 1,860 h.p. at 
r-p.r. at sen lovol, 500 rpm. at 21,000 ft, Fuel 
nsumption 463 Ib./h.p./hr. maximum cruising, sea level 


THE JUNKERS JUMO 222 € AND D. 
A further development of the Jumo 222 A/B-3 with inerea 
capacity (Bore 145 mm., Stroke 140 mm.) and increased r.p.m 


p 
utput 3,000 h.p. nt 3,200 r.p.m. nt sea lovel 
2,000 r.p.rn. at 


Penvormance. Take-off 


Climbing 2,000 h p. nt on level 


A three-quarter rear view of the Junkers Jumo 222 twenty-four cylinder 


liquid-cooled engine. 


THE JUNKERS JUMO 222 G AND H. 
222 A/B fitted with an 
a take-off output of 


'This designation covered the Jumo 
exhnust-driven turbo-supereharger. It had 
2,500 h.p. 


THE JUNKERS JUMO 223 A. 

unit made up of four Jumo two 
box" form with four crank 
was abandoned in favour of the Jumo 224 which 


The Jumo 223 was a pow 
stroke Diesel engines arranged in 
shafts. It 
developed a higher output 


Caraciry.—20 litres 

DixENSIONS.—Length 2,560 mm., Width 1,240 mm., Height 1,310 
mm. Frontal area 1.25 sq. m 

WktGnr. (complete. power-plant).—2,370 kg. (8,214 Ibs.) 

PERFORMANCE.— Tako-off output 2,500 hp. Rated altitude 20,000 
ft. Fuel consumption .385 lb./h.p./hr. maximum cruising 


level 

THE JUNKERS JUMO 224. 
The Jumo 224 was a power-plant of similar type to the Jun 
3. It had a take-off rating of 4,500 h.p. and a climbing powe 
of 3,000 h.p. No further details are available. 


(cruising) .33 Ibs./h.p./hr. 
THE KLOCKNER-HUMBOLDT-DEUTZ DZ 720. 
The Dz 720 was a project for combining two Dz 710 engin 
"H form, with a maximum output of 5,400 h.p. This un T 
an estimated weight of 2,900 kg. (6,380 lbs.), a width of 1,650 
mm, and a length of 2,700 mm, 


the tank, forcing the mixture along a pipe to an injection 
in the eye of the supercharger 
trolled by solenoid valve, actuated by an 
switch and a master switch in the cockpit. A pressum 

indicated the pressure of the mixture in the supply tine. Pros 


The flow of mixture was 


automatic 


that the master switch was on, the mixture was automatically 
njected when the throttle was opened fully. 


Performance, ‘Tho system was used to obtain extra power below 
the rated altitude of the engine. The mixture was injected into 
the intake side of the supercharger and acted as an anti-detonant, 
providing charge cooling and enabling higher boost pressures to 
be used, A 4°, increase in power could be obtained even at 
constant boost pressure, 


The increased power could be used for a maximum of 10 
minutes at a time, and at least 5 minutes had to elapse between 
successive periods of operation. At this increased power the 
sparking-plugs had a life of only 15 to 30 hours. 

On the Me 109, injection into the supercharger of the DB 605 
AM engine was at the rate of approximately 35 gallons per hour. 
Ihe normal fuel consumption at the take-off rating was 106 
gallons per hour, but this was increased to 141 gallons per hour 
when using the MW 50 system with higher boost pressure, 

The following table shows the performance of the Focke-Wulf 
Ta 152 B single-engined fighter with and without the MW 50 
syste! 


ETHANOL-WATER INJECTION. 

An ethanol-water mixture could 

be used in the MW 50 installation on the 
DB 605 and Jumo 213 A engines. 


also 


The mixture consisted of 49.5 parts of 
tap water, 0.5 parts of anti-corrosion oil 
and 50 parts of ethyl alcohol 


PURE WATER INJECTION. 

A pure water injection system had 
been used on the BMW 323 R and Jumo 
213 A engines with air temperatures above 
0°C. The engines were checked after every 
50 hours running time for 
corrosion. 


signs of 


The Jumo 213 A, with a basic power 


of 1,610 h.p. in high supercharger gear 
and + 8 lb. boost pressure developed 
1, h.p. with water injection and 1,670 
h.p. with MW 50 injection. These figures 
apply only to the increase in power 
obtained by fluid injection with constant 


Performance, This power-boosting system was used above the 
rated altitude of the engine. The nitrous oxide provided 
additional oxygen for the engine, and also acted as an anti- 
detonant. Part of the increased power obtained was due to its 
charge-cooling qualitii 


The Ta 152 B aircraft with a DB 603 E engine had a maximum 
spoed of 417 m.p.h. at 27,000 ft. When the GM 1 system was 
used, at an injection rate of 13.2 Ib./min. tho maximum speed 
was increased to 348 m.p.h. at 32,800 ft. The increase in h.p 
of the DB 603 E engine was 350 h.p. at 32,800 ft 

With the Jumo 213 E engine installed in the Ta 152 B these 
rates of injection were used. Tho maximum speed without 
GM 1 was 439 m.p.h. at 35,000 ft., and this was increased to 
443 m.p.h. at 44,300 ft, with the maximum rate of injection of 
19.8 lb. per minute. This represents an increase of 418 h.p. in 
the engine power. 


PETROL INJECTION INTO AIR INTAKE. 
This system was used on the BMW 801 D engine to increase 
the emergency performance. It provided for over-riding of the 


boost pressure. A greater increase in 
power was obtained when the boost SWEN ON MASTER 
pressure was also increased. THROTTLE LEVER SWITCH 
power E. 
NITROUS-OXIDE INJECTION. ~ = 
Fluid. This power boosting system ^ i = 4 m 
was first referred to by the Germans by A I AN n ao UO. 
the code-name “ha-ha”, nitrous oxide rrr akg t Pd | 
or "laughing gas" being injected into the | | |4 
supercharger. The nitrous oxide was re EL gause i | 
tained under pressure in liquid form * 25- GALLOW 
"Tha iystem was designated às OM SAC AReeA | A | RR ELEM 
Installation, In a twin-engined aircraft d ES st || | 
(Ju 88 S) the liquid was carried in three s DELIVERY - 3 & ^| 
cylindrical containers arranged pyramid | socemor ror vave- + " J 
fashion, located in the fuselage. Later B AE 
aircraft had a single 75-gallon cylindrical AIR PRESSURE -2 


container. Compressed air cylinders 
contained the air used for forcing the liquid 
along the pipe lines to the engines. The 
complete installation weighed 400 Ib. (dry) 
and the weight of the nitrous oxide was 900 Ib. assuming full 
tanks. The tanks were heavily lagged with glass wool and 
enclosed in a shell of light alloy to prevent evaporation. 


In the Ju 88 S-1 (BMW 801 € 


2 engines) injection was arranged 
at two rates,— normal" Ib. per engine per minute and 
emergency" 13.2 lb. per engine per minute. The endurance 
of the system at the two rates was 27 mins. and 45 mins. res 
pectively. 


Italy capitulated to the Allies on September 8, 1943, but the German for 


until April 29, 1945 


The installation of the MW 50 (methanol-water injection) system on a DB 605 AM 
engine In a Messerschmitt Me 109 G-14. 


The diagram below shows the layout of 
the system. 


boost control and a simultaneous injection of 96 octane fuel into 
the port air intake to prevent detonation and provide internal 
cylinder cooling. 

he pilot had a push-pull control which operated two cocks 
The first cock opened an air bleed in the boost pressure regulator 
chamber, causing the regulator to open the butterfly throttle to 
provide + 8.8 Ib. boost instead of + 5,5 Ib. boost at sea-level 
‘The second cock opened a pipe line from the fuel pump to a spray 


Inerenaed 


Inerensed| Normal |max, sp'd 
h.p. max using 
Altitude Normal using spe MW50 
Engine (ft.) h.p. MW50 | (m.p.h.) | (m.p-h.) 
DB 603 L ! sen level 1,800 2,100 
" 37,000 — = 
34,400 403 
» 29,600 1,450 
DB 603 E | sea level 1,800 42 
" 17 
434 
1,630 1,900 


| e BASIC POWER 

— esewiTH. MW SO ONLY 
|- weaWiTH MWSO & INCREASED BOOST — 
| umma WITH GM 1 or Oz (POWER BOOST) ~ 


0m]! 2 3 4 5 67890NnR2BKS 


A graph showing the inorease in power obtained by means 
of various German power-boosting systems. 


nozzle fitted in the port air intake. 
to pass 14.3 + 1.43 gallons per hour at a pressure of 18 to 25 
lb./sq. in. Although no specific timo limit was laid down, the 
system could only be operated as long as was necessary curing 
extreme emergency i 

Tho fuel consumption at the normal take-off boost of 4 
Ib. and 2,700 r.p.m. was 146 gallons per hour, and this was in 
creased to approximately 185 gallons per hour using 8.8 lb 
boost and the additional fuel injection system. 

Performance. Tho BMW 801 D engine developed 1,730 h.p. 
for take-off. This could be increased to 1,870 h.p. using higher 
boost and petrol injection system. 

The Fw 190 (with BMW 801 D) had a maximum speed of 344 
m.p.h. at sea-level, This speed could be increased to 360 m.p.h. 
when using the injection system. 


Tho nozzle was calibrated 


T'he four great firma constituting the Italian aero-engine industry 


ITALY 


fighting on Italian soit did not surrender unconditionally 
[1fa- Romeo, Fiat, Isotta- Fraschini and Piaggio 


all suffered heavily during the war, firat by air bombardment and latterly by the forced tranaference of machinery and workpeople to Germany 
Production of Italian aero-engines had virtually ceased hy the end of 1943, 


ALFA ROMEO. 

SOCIETÀ ANONIMA ALFA ROMEO. 

Heap Orrice AND Works: MILAN 

This company entered the Italian aero-engine industry in 
1017, when it undertook the production of a series of engines 
f outside design for the Italian Government, After the War 
but with the advent of the 
üscist regime it was asked to co-operate in the regeneration of 
Italian nviation At the outset only overhaul work was under 
tuken, but in 1925 the company acquired the licence to build 


114-18 this work was abandoned 


FIAT. 
SOCIETÀ ANONIMA F.I.A.T. 


HEAD OFFICE Tuns 


The Fiat Company was incorporated in 1898 and started on 
* bold policy which catered for all forms of locomotion. It 
began with motor vehicles and gradually extended its ramifica- 
tions to include tractors, heavy-oil engines, railway trucks, 
tanks, aircraft and aircraft engines 


the Bristol Jupiter engine for the Regia Aeronautica, and 
the licence for the Armstrong Siddeley Lynx was also taken up. 


Experience with these two engines led the firm, in 1930, 
to produce an engine of original design—the D.2—which the 
the the World to have had a 
displacement supercharger equipped with an automatic device 
to control at low levels the power absorbed by the blower 

In 1931, the company acquired the licence for the Bristol 
Mercury and Pegasus engines, and it was with an Alfa 


makers claimed: to be first in 


The first Fiat acro-engines were built in 1008, During the 
War 1914-18 more than 15,000 Fiat aero-engines were delivered 
After the War, the company pursued a very intensive 
research programme, devoted to the development. of the twelve 
cylinder Vee liquid-cooled engine, Later in its life the company 
turned its attention to the air-cooled radial and abandoned the 


Pegasus engine that Commendatore Donati, in April, 1934 
put up the then World's Height Record to 14,443 m. (47,300 ft.). 


From the Pegasus engine the firm developed the Alfa 
125 R.C.35 military and 125 R.C.10 civil engines, From these 
engines were derived, in 1936, the Alfa 126 R.C.34 and Alfa 126 


R.C,10 respectively 


After Italy's entry into the War the 
undertook the manufacture of 
engines 


Alfa-Romeo company 


Daimler-Benz liquid-cooled 


liquid-cooled engine 
The Fiat series of radials included tho 840 h.p. A.74 R.C,38, 
the 770 h.p, A.74 R.C.42, the 900 h.p. A.74 R.C.18, the 1,000 


hp. A.76 R.C.40, the 1,000 h.p. ASU R.C.41, the 1,100 h.p. 
A.80 R.C.20, the 1,250 h.p. A,82 R.C.40 and the 1,400 h.p, A.S 
R.C.42. 


ALL THE WORLD'S AERO ENGINES 


ISOTTA-FRASCHINI. 
FABBRICA AUTOMOBILI ISOTTA-FRASCHINI. 
Heap OFFICE: MILAN. 


The Isotta-Fraschini Company was incorporated in 1898 
in Milan for the manufacture of automobiles and internal com- 
bustion engines, and since the earliest days of flying was engaged 
in the design and manufacture of aero-engines, 


PIAGGIO, 

SOCIETA ANONIMA PIAGGIO & 0. 

Heap OFFICE : GENOA. 

This firm of railway-wagon manufacturers and shipbuilders, 
founded by the late Rinaldo Pinggio, entered the Aircraft 
Industry in 1916, A few years later the firm began to build 


Before the War 1914-18 a number of Isotta-Fraschini engines 
were used in Italian airships, aeroplanes and seaplanes. During 
the War, nearly 6,000 Isotta-Fraschini engines were made, 
and nearly all the nero-engines produced in Italy were made 
under Isotta-Fraschini licence. 

The most recent engines of Isotta-Fraschini design included the 


aero-engines at Pontedera. Tt started by nequiring licences 
for Bristol and Gnóme-Rhóne engines, and from the latter it 
developed its own series of engines, 

This series included the 460 h.p. P.VII C.l6, the 500 h.p. 
P, VIT C.35 and P. VIL C45 soven-cylinder radials; the 700 h.p. 


700 h.p. Delta R.C. 351 and 500 h.p. Gamma H.C.151, both 
twelve-cylinder inverted Vee air-cooled units; the 450 h.p, 
Astro 7.0.40 and 890 h.p. Astro 14.C.40, both air-cooled radials ; 
the 900 h.p. Asso L.121.R.C.40 twelve-cylinder upright Vee 
liquid-cooled ; and the 1,500 h.p. Asso L.180 K.C.1.45 eighteen- 
cylinder inverted W liquid-cooled engine. 


P.X.R., 700 h.p. P,XVI R.C.35 and 625 h.p. P.X. RC. 
cylinder radials; the 1,000 h.p. P.XI bis R.C.40 fourteen- 
cylinder radial ; and tho 1,500 h.p. P.XII R.C.35 and 1,700 h.p. 
P.XXII R.C.35 eighteen-eylinder radial engines. 


AICHI. 
AICHI TOKE! DENKI KABUSHIKI KAISHA (The Aichi Watch 
and Electric Machinery Co. Ltd.). 
Heap Orrick ann Works: 
Nagoya. 
Toxyo Orrice: Konrkicno, Kyorasutku, Tokyo. 
Established : 1899. 


15, Cnotose FUNAKATACIIO, 


ISHIKAWAJIMA. 
TOKYO ISHIKAWAJIMA ZOSENJYO KABUSHIKI KAISHA 
(Aeronautical Department of the Tokyo-Ishikawajima Shipbuilding 
Co. Ltd.). 
KAWASAKI. 


KAWASAKI KOKUKI KOGYO KABUSHIKI KAISHA (Kawasaki 
Aircraft Engineering Co. Ltd.). 
Hean Orric Higasni-Kawasakr-Cno, Hvoco, Kone. 
This firm originally held the licence to build the German 
BMW engine, and large numbers of Kawasaki BMW power- 
units were supplied to the Japanese flying services, 


MITSUBISHI. 


MITSUBISHI JUKOGYO KABUSHIKI KAISHA (Mitsubishi Heavy- 
Industries, Ltd.). 

AIRCRAFT AND AERO-E! 
AND MINATOKI. 

The Mitsubishi organisation has an important branch devoted 
to the manufacture of aero-engines. Licences were held for the 
Hispano-Suiza, Armstrong Siddeley and Junkers aero-engines, 
&s well as for Farman reduction gears and compressors, Claudel- 
Hobson carburetters, Herzmark and Letombe engine-starters 
and Levasseur airecrews. 


In 1935, the company acquired the licence for the Hispano- 
Suiza 12X and 12Y series aero-engines 

‘The Mitsubishi concern is now concentrating on the develop- 
ment and production of radial air-cooled engines, of which the 
fourteen-cylinder “Kasei,” “Kinsei” and "Zuisei" engines are 
the best-known and most widely-used. 


THE MITSUBISHI “KINSEI” (‘‘GOLDEN STAR") SERIES. 
Tyre.—Fourteen-cylinder two-row radial air-cooled. 
Cyunpers.—Bore 140 m/m. (5.6 in.), Stroke 150 m/m. (6.92 in.). 

Capacity 32.3 litres (1,970 cub. in.). Compression ratio 6.6 : 1. 

Nitrided steel barrels with uluminium-ulloy heads cast integral 

with valve rocker-boxes, Closely-spaced fins machined on both 

barrels and heads. Two sparking-plugs per cylinder. 
Varvk Gear.—One inlet and one exhaust valve pe 

type inlet valve with chromium-plated head hi 

Hollow head and stem type with welded atellito tip and base. 

Two springs per valve. Cadmium-plated steel valve rockers on 

pressure-lubricated plain tin-bronze bushings operated by steel. 

tube push-rods with pressed in ball ends, Valve clearance adjust- 
ment in rocker-arm push-rod ball-socket by screw und lock-nut. 

Valve gear operated by double-track cam ring. Cam drive through 

pair of spur gears from crankshaft to intermedinte cam-drive, 
PisroNs.—Aluminium-alloy forgings with six rings in five grooves. 

Flat-faced compression rings, chromium-plated on their outside 

diameters, fill the first two grooves, Tapered compression ring 

with scraping edge down in third groove, Two scalloped oil- 


NE Works: Nagoya, Onsacnicno 


NAKAJIMA. 
NAKMIMA HIKOKI KABUSHIKI KAISHA (Nakajima Aircratt 
., Ltd.). 

Heap Orrick: YURAKUKAN, Marunouchi, Tokyo. 

AERO-ENGINE Works: Oaikuno, TOKYO-FU. 

This company held the licences to build Lorraine and Bristol 
engines, and large numbers of 450 h.p. Lorraine and Nakajima 
Jupiter engines were built for the Japanese Air Services. 

The Nakajima Company has since developed several radial 
engines of its own design, notably the "Kotobuki" 
("Congratulation"), a nine-cylinder radial based on the Jupiter, 
the 700 h.p. nine-cylinder "Hikari" (“Splendour”) the 950 
h.p. fourteen-cylinder “Sakae” (“Prosperity”) and the 2,000 h.p. 
eighteen-cylinder ''Horari" ("Honour") engine. 


JAPAN 


The Aichi Tokei Denki K.K., a well-known Japanese aircraft 
constructing firm, has since 1931 embarked on the production of 
aero-engines of its own design, and their first model, which has 
passed ite official type testa, has been described and illustrated 
in previous issues of this Annual, 

The company was originally responsible for building the 400 


Established : October, 1939. 


Hap Orrice: Toryo. 


The Kawasaki Company is the only Japanese concern to 
develop liquid-cooled engines of so-called original design, The 
800 h.p. Type 95 and the 900 h.p. Type 98 were both liquid- 
cooled 60° Vee engines, and were the only Japanese power plants 
of this type to go into series production. They were both 
largely based on the BMW VI engine. 


control rings with their outer faces radiused at the upper sides 
and stepped to form oil drainage spaces below the scraping edges 
in fourth groove. Typical 45-degreo oil scraper ring in filth groove. 

CoNxEcrING Rops.—One-piece master-rod and six articulated rods in 
each bank of cylinders, All rods are "I".section and master-rod 
has lead-lined bearing. 

CRANKSHAFT.—Two-throw three-piece steel shaft with riveted-on 
steel counter-weights and running in four main bearings. t 
is split near centro-lno of each crank-pin for assembly of one-piece 
master-rods. 

CRANKCASE.— Phreo-pieco aluminium-alloy case split on centre-line 
of each bank of cylinders and held together by one bolt between 
each cylinder. 

Repvctios Grar.—Plonetary type. Gear ratio 0.7 : l. Large 
internal gear splined to crankshaft extension drives six planet 
pinions mounted on trunnions pressed into @ machined slit cage 
splined to the airscrew shaft and retained in place by a large nut. 

Surencuarcen.—Centrifugal single-speed supercharger running at 
8.48 times crankshaft speed driven from main accessory drive and 
starter shaft, which operate through a splined coupling from the 
rear main bearing journal. Drive com noted by a caschardened 
cluster gear and pinion mounted on à sul. fixed in the supercharger 
rear housing. "Twelve-vane aluminium-alloy impeller (244 m/m = 
9.02 in. diamoter) on square splines on shaft. 

loNrriON.—Magneto driven by spur gear integral with crankshaft 
ex ion through an intermediate magneto drive-shaft. Two 
mica-insulated — sparking-plugs per cylinder. Radio-shielding, 

including sparking-plug elbows and spring contactors in the 
spurking-plug wells, for all parts of ignition system other than 
magneto. 

Accessory Dutves,—All accessories other than magneto driven by 
spring-loaded accessory gear drive through a centrally-located 
idler gear. Electric generator and olectric starter are fitted. 

LUDRICATION.— Tliree-section oil pump, comprising one pressure and 
two scavenge pumps, on rear cover, This source also supplies a. 
two-position airserew control with the requisite pressure. 

Mountino.—Seven longitudinal bolts in bosses cast at alternate 
intake pipe connections on the supercharger front housing. 

DrMENSIONS,— Overall diameter 1,218 m/m. (47.9 in.), Overall length 


THE NAKAJIMA ''HOMARE"' ("HONOUR") SERIES. 


The “Homare” (Army designation Ha 45) is an eighteen- 
cylinder development of the “Sakae” and incorporates all modern 
developments such as steel crankcase, dynamie crankshaft 
balancers, water injection, ete. 

The “Homare” has the same cylinder dimensions as the 
“Sakae” but an increased capacity of 1,940 cu, in, (32 litres). 
The “Homare” 21 has the following characteristics. 
Dimenstons.—Overall dinmotor 46.6 in, (1,182 m/m.), Overall length 

70 in. (1,778 m/m.). 

PrnronMANCE.— lake-off output 1,070 h.p., Maximum military out- 
put 1,700 h.p. at 19,080 ft, (6,000 m.), Normal rated continuous 
output 1,150 h.p. at 8,000 ft, (2,440 m.) and 1,000 h.p. at 22,000 
ft. (0,710 m.). 


h.p. and 450 h.p. Lorraine engines under licence for the Japanese 
Navy. 

Tt now holds the licenco to build the Daimler-Benz twelve 
cylinder inverted Vee liquid-cooled engine and now produces 
versions of the DB60L under the Japanese name “Atsuta for 
the Japanese Navy. 


This is à recently-established branch of the Tokyo Ishikawa- 
Jima Shipbuilding Co. Ltd. Tt builds engines of Nakajima design 
under licence. 


The Company now builds the Daimler-Benz DB 601 twelve 
cylinder inverted Vee liquid-cooled engine for the Japanese 
Army under the Type 2 designation, and also builds the 950 h.p. 
Nakajima Type 99 and 1,450 h.p. Type 2 fourteen-cylinder 
radial air-cooled engines under licence, also for the Army. 


1,646 m/m. (64.8 in.). 

Dry Wetowr.—545 kg. (1,200 lbs.) 

PERFORMANCE.—Tako-off power 1,000 h.p. at 2,500 r.p.m., Rated 
output 990 h.p. at 2,400 r.p.m. nt 2,800 m. (9,185 ft.), Maximum 
output 1,075 js at 2,500 r.p.m. at 2,000 m. (6,560 ft.) 


THE MITSUBISHI “ZUISEI (“HOLY STAR") SERIES. 


The "Zuisei" is a development of the “Kinsei It is based 
on the same design but has a reduced stroke and overall diameter 
and is fitted with a two-stage supercharger. 

The “Zuisei” 21, with constant-speed governor, automatic boost 
control and machine-gun synchroniser, has the following main 
characteristics, 


‘Tyre.—Fourteen-cylinder tw. v radial air. led. 
CvriNDERS.—Bore 140 m/m. (5.5 in.), Stroke 130 m/m. (5.1 mJ, 
Capacity 28 litres, Compression ratio 6.5/1. 
Amrscrew REDUCTION GEAR.— 727 = | 
—8.5 : 1 
Overall Diameter 1,118 m/m. (44 in.), Overall length 
(61.4 in.). Hs 
Eun (Dry).—546 kg. (1,200 Ibs.), with accessories 576 kg. (1,270 
bs.). 


PERFORMANCE.—Maximum rated output 865 hp. at 2,540 r.p.m. ^t 


4,000 m. (13,120 ft.). 


THE MITSUBISHI ‘‘KASEI" ("MARS'') SERIES. 


The "Kasei," which is also supplied to the Japanese Army 
under the designation Ha 32, is still a further development of 
the “Kinsei” engine. z 
Engines in this series include the “Kasei” 2 and all 
with two-speed superchargers and rated at 1,350 h.p. at 3,000 
m. (9,840 ft.) and 1,260 h.p. at 6,000 m. (19,680 ft.) and with 
1,825 h.p, for take-off, the “Kasei” 23 with direct fuel injection 
and a take-off power of 1,870 h.p., and the “Kasei” 24 with 
contra-rotating airscrew drive. No other details available for 


publication. 


21, 


THE NAKAJIMA “MAMORU” (‘‘PROTECTOR"). 


The “Mamoru” is a fourteen-cylinder two-row radial with 
cylinders of larger dimensions than the "Sakae," No details 
of this engine are available for publication. 


THE NAKAJIMA "'SAKAE' |PROSPERITY'': SERIES. 
Fourteen-eylinder. two-row radial air-cooled. 
— Bore in. (130 m/m.), Stroke 3,91 in. (150 i m 
1,700 cu. in, (27,8 litres), Compression ratio 7 : 1. Steel 
id aluminium heads, Two valves per cylinder, one inlet 
and one sodium-cooled exhaust, operated by push-rods. 
CRANKCASE,— Three-piece barrel type of aluminium-alloy 
CnRANKSIAFT.— Three piece two-throw counter: balanced shaft supported 
on threo bearings, one ball and two roller, 
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CHARGER. — QÙ Blower ratios 
638 and 8.43: 1 

Aserew Diuve—Farman-type opioyclio gear 

CARBURATION.— Naku twin-chioke carburettor 
mixture and boost control 


ar-driven two-spood supercharger. 


Gear ratio 12 : 7 
with automatic 


m 


TOKYO GASU DENKI 
TOKYO GASU DENKI K.K. (Tokyo Gas & Electric E 
Co., Ltd.). 
Hesap Orric: 


ineering 


AND Works: Onwoni, Tokyo. 

The Tokyo Gasu Denki K.K. or Tokyo Gas & Electric Engin- 
coring Co., Ltd. was one of the first Japanese concerns to develop 
a successful nero-engine of domestic design 

It eventually produced a series of radial air-cooled engines, 
the five-cylinder 110 h.p. "Hatakaze" the seven-cylinder 180 
h.p. "Kamikaze" and the nine-cylinder 360 h.p. “Amakaze. 


IaxrrtoN.— Two fourtoon-cylinder magnotos, each firing one plug por 
inder, Fully-shielded ignition harness 

NSBSIONS.— Overall diameter 45 in. (1,144 m/m.), Overall length 
03 in. (1,600 m/m.). 


Wetour (Dry).—1,175 Ibs. (533.4 kg.) approx 


THE TOKYO GASU DENKI ''HATAKAZE." 


Tvrr.—Five-cylinder radial air-cooled 
Cyuinpenrs.—Boro 4.6 in, (114 m/m.), Stroke 4,7 in. (119 m/m.) 
Compression ratio 1 


309 Ibs, (141 kg.) 
38.1 in. (970 m/m.), Overall length 


WrranT (Without airscrew hub) 

DIMENSIONS,—Üverall diameter 
40.9 in. (1,040 m/m.) 

PrnronwANCE.—Normal output 90 hp. nt 
output 110 h.p. at 1,840 r.p.m. 


1,650 r.p.m., Maximum 


POLAND, RUSSIA, SPAT. 


Perronmance (‘Sakae 
Rated output 1,020 h.p. at 6,400 ft 
15,700 ft. (4,700 m.) 


21).— Take-off output 950 h.p. at 2,600 r p.m 
(1,950 m.) and 886 h.p. at 


THE TOKYO GASU DENKI '"AMAKAZE.'" 


ine-cylinder radial air-cooled 

Boro 5.1 in. (130 m/m.), Stroke 
Capacity 17.9 litres. Compression ratio 5.2 : 1 

Weronr (dry with isories).—710.3 Ibs. (320.35 kg.). 

DINENSIONS.—Overall diameter 50 in. (1,272 m/m.), Overall length 
43.05 in. (1,109 m/m.) 

PeRForMANce.—Take-off output 300 h.p. at 2,100 r.p.m 


Tyre— 


CYLINDERS 5.9 in. (150 m/m.), 


POLAND 


The nero-engine manufacturers in production at the time of the invasion of Poland by Germany and Russia on September 1, 


1939, were :— 


"AVIA" WYTWORNIA MARZYN PRECYZJNYCH, Warsaw. 
PANSTWOWE ZAKLADY INZYNIERJI (P.Z.I.), Warsaw. 
PANSTWOWE ZAKLADY LOTNICZE WYTWORNIA SILNIKOW (P.Z.L.), Okecie- Warsaw. 


The products of these three companies have been fully illustrated and described in issues of this Annual published before 1939, 


The Russian aero-engine industry has in the past been mainly 
engaged in producing engines of foreign design, notably the 
Wright Cyclone (M-25 and M-63), the Hispano-Suiza Y Series 
(M-100) and the Gnóme-Rhóno K-14 Series (M-85). From this 
basis development has proceeded along original lines but no 


RUSSIA 


information concerning the latest types of aero-engines being 
built in Russia is available. 

According to a German source, there were fourteen plants 
engaged on aero-engine manufacture at the outbreak of the 
Russo-German War, and at that time elaborate plans were 


put into effect for the strategic dispersal of existing plants 
and the erection of many new production factories in the Ural 
region for the evacuation of those plants likely to be endangered 
by invasion from the West. 


ELIZALDE. 
ELIZALDE 8.A. 
Hrap OFFICE 302, 

, BARCELONA 

Renteria, 


VALENCIA BARCELONA, 
GENERAL MOL 


Don Julio de 


CALLE DE 


Works; Paseo DEL 


Managing Director 


This important Spanish industrial concern had its origin in 
1910 and made motor-ears until 1925. From that year it 
occupied itself with the manufacture of aviation engines 
exclusively. It began its career in this field by manufacturing 
Lorraine engines under licence and produced just prior to the 
outbreak of the Civil War two types of air-cooled engines, 
known as the Elizalde Dragon IX and Super-Dragon 

Having reorganized and re-equipped its factories and install 
ations the company has resumed its activities with the design 
and development of a new series of low-powered engines known 
as the re series. The first of the series is the four-cylinder 
Tigre IV, of which there are two models A and B with outputs 
of 125 and 150 h.p. respectively 

Under development in the series are engines of six, eight and 
twelve-cylinders which will be known as the Tigre VI, VIII 
and XII respectively. All will be derived from the Tigre IV 
but will be supercharged 


The Elizalde Tigre IV inverted air-cooled engine. 


HISPANO-SUIZA. 


HISPANO-SUIZA FABRICA DE AUTOMOVILES, 5.A. 
ANTONIO, 7, MADRID. 
BARCELONA, 


Heap Orrick AVENIDA DE JosÉ 


AERO-ENGINE WORKS La SAGRERA, 270, 


SPAIN 


During 1944 the Elizalde company produced a now 450 h.p. 
seven-cylinder radial air-cooled engine, the Sirio S-VII-A 


THE ELIZALDE TIGRE IVA and IVB. 
Four-cylinder in-line inverted air-cooled 
Bore 120 m/m. (4.72 in.) Stroko 140 m/m. (5.512 in.), 
s (386.3 cub. in), Compression ratio 0 (IVA) or 


Tyre 
ÜvriNDERS 
Capacity 0.3 litr 


6.5 (IVB):1. Cast "Y" alloy cylinder heads. Forged and 
machined chrome-molybdenum stool barrols. Heads attached. to 
barrels by six studs, — Aluminium-bronze inlet valve seats, Aust 


enitie steel exhaust. valvo seats. 
PisroNs,—Aluminium-nlloy. — Fully-floating 
CowwECTING. Rops.—Forged aluminium-alloy 
hearings, special bronze small-ond bearings 
ChaNKSIAFT.— Forged and machined ehrome-nickel steel four-throw 
shaft on four copper-load main bearings and ono ball thrust bearing 
ChANKCASE.—Main Electron AZG-60. Forged aluminium 
alloy top covor 
Cannuration.—"IRZ" NB-00 carburettor 
IGNYTION.— Bosch dual magneto, type ZJ.4 CRS 
LenniCATION — Pressure by triplo pump deiven from 
camshaft, Triplo oil filter 


gudgeon-pins. 
Copper-lead. big-end 


rear end of 


Dimensions.—Length 1,114 m/m. (43.80 in.), Width 400 m/m, (15.76 
in.), Height 877 m/m. (34.55 in.) 
Weraur.—120 kg. (204 Ibs.) 


Penvonstance.—Normal output (type IVA) 125 hp 
(type IVB) 150 h.p. at 2,600 r.p.m 


at 2,200 r.p.m 


THE ELIZALDE SIRIO S-VII-A. 


Tyre.—Soven-oylinder radial air cooled 

Cyr IN DERS,—HBo: 50 m/m, (5.9 in.), Stroke 145 m/m. (0.75 in.), 
Capacity 17.02 litre: Finned steel barrels with cast aluminium 
head screwed on. Ono inlet and one sodium-cooled exhaust 
valve per cylinder, 

Pistons.—Aluminium alloy. Floating gudgoon-pins, Three com 


pression rings and two scraper rings. 
CoNNEOTING Rops.—Mastor rod and six auxiliary connooting-rods 
carried on wrist pins, Load alloy little-end bearings. 


halves clamped and 
and one ball hearing for 


shaft in two 
ler bearing 


CnANKSHAFT.—Binglo-throw 
koyed together. On two 
the tail shaft 

ÜRANKCASE.—Of cast 
front cover giving nec 


Elektron, comprising the main caso a small 
a to the distribution assembly and carrying 
tho main thrust bearing corresponding cover, 
which houses tho compre ies. The rear crank 


shaft bearing rests on n flat platform of aluminium alloy which is 


and a rear case ar 


and wll nocess 


ured to the main case 


rigidly 

Vanve-Gean.—Fully-enclosed valve gear comprising push-rods, rocker 
arms, ete, with pressure lubrication and scavenge return 

LvnncarioN.— Four pumps in the lower part of the rear crankoase, 
one pressure and three seavengo pumps. A filter at the outlot 


of the pressure pump is easily accessible for cleaning 


Two Seintilla automatic 


advance magnetos 


vic 


President and Chairman 
Managing Director ; D 


D, Miguel Mateu Pla 


José Gallart Foleh 


Ihis company manufactures Hispano-Suiza engines for the 


The 450 h.p. Elizalde Sirio S-VII-A radial engine. 


IRZ" carburettor with heat 
boost. eontrol 


One inverted 
and automatic 


CARRURATION 
wr intake 


warm 


Surencuancer,—Contrifugal type with n gear ratio of 7.75; 1 


Numer. 80 octane fuel 

DiAMETER.—1,111 m/m 

Wrrawr,—296 kg. (050 lbs.) complete, 
and starter 

PERFORMANCE.— Maximum power 450 h.p, at 
(8,200 ft.), Power at sea level 430 h.p. a 


OcTANE 
(43.7 in.) overall 


but without electric generator 


300 r.p. 


Spanish. Government, licences to build which it originally held 
from the French company, By the middle of 1939 the works 
at Barcelona had been re-conditioned after the Civil War and 
were in full production 
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SVENSKA. 


SVENSKA FLYGMOTOR A.B. 


Heap Orrick: TROLLHÄTTAN. 


Works: TROLLHÄTTAN, GÖTENORG, SKÖVDE AND ULVSUNDA. 


This concern was originally formed as the Nohab Flygmotor- 
fabriker A.B, by the well-known Swedish engineering concern 
Nydqvist & Holin, to manufacture Bristol "Mereury" and 
"Pegasus" engines under a licence granted by the Bristol 
Aeroplane Co., Ltd., to the Swedish Government, 


In 1941 the A.B. Volvo, of Góteborg, the leading Swedish 


SWEDEN 


motor company, bought a controlling interest in the Nohab 
concern, bought outright the A.B. Ulvsunda Verkstiider of 
Stockholm, and changed the name of the Nohabs Ilygmotor- 
fabriker A.B. to Svenska Flygmotor A.B, the resulting 
organization becoming the largest industrial engineering 
organization in Sweden with four well-equipped factories at 
Trollhättan, Göteborg (main Volvo works), Skövde (branch 
Volvo works), and Ulvsunda, near Stockholm. ‘The share 
capital of the company has been increased from four to eight 
million Kroner, all shares being held by A.B. Volvo (62.5 per 


cent.) and A.B. Bofors (32.5 per cent.), the additional capital 
to be used to expand Swedish nireraft-engine production. 

The Trollhättan plant is one of the most extensive in Sweden 
and is situated close to the largest electric generating stations 
in Europe, power being obtained from the waterfalls alongaide 
the factory. 

The company is now building under licence the Pratt & 
Whitney Twin-Wasp radial air-cooled engine and the Daimler 
Benz DB 603 twelve-cylinder inverted Vee liquid-cooled engine. 


WINTERTHUR. 


THE SWISS LOCOMOTIVE AND MACHINE WORKS. 
WINTERTHUR, 
Telegraphic Address : Locomotive-Winterthur, 


Heap Orrick AND Wonks: 


SWITZERLAND 


The eight and twelve-cylinder engines manufactured by this 


firm have been described in previous issues of this book. 
The firm is manufacturing engines for the Swiss Government 
under licence from Hispano-Suiza, 


THE UNITED STATES OF AMERICA 


viz. R-1340-AN-1. 


0-170 
0-200 
0-235 


Army and Navy 
a letter indicating their basic type (i.e. R 


H5, V-1650-1, R-1820-56, R-2600- 
ation is always an odd numb 
the basic engine model is identical, so long as the engines a 3 
the same engine as the R-1830-64 (Navy), both being service versions of the Pratt & Whitney R-1830-S BC 


Continental A65 

Franklin 4AC-199 
Lycoming 0-235 
Lycoming 0-200 


THE DESIGNATION OF AMERICAN SERVICE AERO-ENGINES. 


stems for the designation of nero-engines are similar, 


rte.). The final model or modification n 


ordered separa 


‘There are now, however, an increasing number of cases where one of the services has adopted a type 
built to a specification issued by the other, and in these cases, where the two service versions are 
the original power-units carrying their original model numbers nre invariably used for both versions to avi 
difticulties, Certain training engines are built to an Army/Navy standard specification and these carry an AN model number, 


The following lists the principal American engine designations common to both the Army and Navy. 


Ranger SGV-770 
Jacobs L-5 


5 Jacobs L-6 


0. Franklin 6AC-208 Pratt & Whitney Wasp Jr. 
L Menasco C-4 R-1340 Pratt & Whitney Wasp 
0-4 Lycoming 0-435 R-15 y 


R-440 Kinner B-5 V-1650 Packard Merlin 
L-440 Ranger 6-440-C R-1690 Pratt & Whitney Hornet 
R Warner Super Scarab 165 V-1710 Allison V-1710 
R Kinner R-55 or 56 R-1820 Wright Cyclone 9 
R- Warner Super Scarab 185 R-1830 Pratt & Whitney Twin-Wasp 
R-670 Continental W-670 R-2000 Pratt & Whitney Twin-Wasp 
wd Tycoming R-B80 R-2600 Wright Cyclone L4 

-755 Jacobs L- R-2800 Pratt & Whitney D (Wi 
R-760 Wright Whirlwind 7 R-3350 Eee Wam 


i 1 All service engines are designated by 
radial, Y — upright Vee, L= line, O= opposed), followed by the displacement 
of the engine in cubic inches to the nearest multiple of 5 and, finally, the Service model or modification number, (12. R-830- 


i ber of engines ordered to an Army specific- 
Mngines ordered by the Navy always curry even model numbe i 


‘ly. For example, the R-1 


Wright Whirlwind 9 


Pratt & Whitney Twin-Wasp Jr. 


Wright Duplex Cyclone or Cyclone 18 


This applies even if 
-9 (Army) is 
engine. 


of aircraft originally 
production together, 
oid production 


ALLISON. 


THE ALLISON DIVISION, GENERAL MOTORS CORPORATION. 

Heap OFFICE AND Wonks: INDIANAPOLIS 6, IND. 

General Manager: E. B. Newill. 

Assistant to General Manager : H. L. Wilson. 

Chief Engineer : R. M. Hazen. 

Assistant Chief Engineer : T. S, McCrae. 

Works Manager : W. G. Guthrie. 

The Allison Division of the General Motors Corporation is 
engaged in the production of high-performance liquid-cooled 
aircraft engines, reaction-propulsion power units, and aircraft 
engine bearings. 

Other divisions of the General Motors Corpn., including 
Cadillac, Chevrolet, Delco- Remy, New Departure, Hyatt Bearing, 
Delco Products, Packard Electric, A.C. Spark Plug, Antioc 
Foundry, Harrison and Inland, as well as a number of individual 
firms and sub-contractors, contribute to Allison production by 
supplying raw material, semi-finished and finished parts. 

‘The design and development of the Allison V-1710 twelve- 
cylinder Vee liquid-cooled engine was initiated in 1930. The 
first V-1710-A completed a 50 hour development test at a rating 
of 750 h.p. at 2,400 r.p.m, in 1932. 

The V-1710-B was a re-design of the A for airship use. It was 
unsupercharged and possessed a reversing fenture which enabled 
the engine to be reversed from full power in one direction to the 
sume condition in the other in 8 seconds. With the abandon- 
ment of the U.S. Navy rigid airship programme after the loss 
of the Akron and Macon further development of the B engine 
ceased. The first V-1710-C was delivered to the U.S. Army 
in 1933 and an engine of this type completed a 50 hour develop- 
ment test at a rating of 1,000 h.p. at 2,650 rapan, in the Spring 
of 1935. The first practical flight installation of the C model 
was made in 1937 in the Curtiss XP-37, This engine was the 
V-1710-C10 with exhaust-driven turbo-supercharger, The first 


altitude-rated C engine with integral supercharger, the V-1710- 
C13, was installed in the Curtiss XP-40 in 1938 and this engine 
was put into production as the V-1710-C15 in 1939. Late in 
1937 a left-hand rotation C engine was specially developed for 
use in the Lockheed XP-38. : 

The D and E models were both produced to meet the require- 
ments of the Bell Aircraft Corpn., the D to operate ns a pusher 
and drive an airscrew through a 5 foot extension shaft for instal- 
lation in the XFM-1 Airacuda, and the E to drive a tractor 
airserew through an 8 foot extension shaft and remote gear-box 
for installation in the XP-39 Airacobra. 

The development of the V-1710-F paralleled that of the E 
with which it was almost completely interchangeable. The 
F was designed for considerably higher outputs than the C model, 
has 10% less frontal area, a higher airscrew thrust-line, shorter 
overall length and is furnished in both right and left-hand 
tractor models. 


Details are given below of successive production developments 
of the V-1710 engine, with the equivalent U.S. Army designations 
and the aireraft types in which they have been installed. 


*CI5 P-40B, P-40C). 

D2 

*E4 D, P-39F). 
*EG DK, P-39L), 


, P-39Q). 
38E, F4), 


z... 


R 
iL 
“FLOR 
*FIOL 


M } (B-38G, F 


asd, F 
AO0N, P 


y 

V-1710-81 (P-40M, 
V-1710-87 (A-36A). 
V-1710-99 (P-40N). 
Y 
V 

V 


10-111 Ú a, 
710-113 | (P3 
^-1710- 105. (P-40N). 

*Described in previous issues 

General descriptions of the latest models in production in 
1944-45 are given below. These include the F30, which weighs 
1,395 Ibs. (633.5 kg.) and has a take-off rating of 1,475 h.p. and 
the E11, weighing 1,620 Ibs. (735.5 kg.), and the E21, weighing 
1,660 Ibs. (748.2 kg.), both equipped with an Allison-built 
auxiliary-stage supercharger assembly and capable of developing 
a maximum war emergency output of 1,825 h.p. 

Development continued on the V-3420 twenty-four-cylinder 
double Vee liquid-cooled engine, which has a current take-off 
rating of 2,600 h.p. at 3,000 r.p.m. and a normal rating of 2, 
h.p. at 2,000 r.p.m, at 25,000 ft. (7,525 m.). 

One section of the Allison factory was devoted to the ma 
facture of steel-backed lead-bronze bearings, widely used im 
all types of high-powered qireraft engines, Another section 
is engaged in the development and manufacture of aircraft 
reaction-propulsion units, 


THE ALLISION V-1710-F31R. 


Twelve-eylinder 60° Voo hquid-eooled geared amd rupe 


). 


F3IR 


Bore 5.6 in. (188.7 m/m.) Stoke 6 in, (1524 
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ayn L710 eub, in, (28 litres), t 
Ml { six cylinders 
k dor hend, six hand 
à k-fit and are v d by coolant jack Jacket secured 
hon y studs and to ey ders by nut threade er each barrel 
act nder-block secured to upper half of crankcase by fourteen 
IB ending through the head Combustion. chamber 
as tw and two exhaust valves and two diametrioally 


ake valve inserts. Forged 
t 


om aluminium-alloy 


exhaust valve 
Three com 
sto z in the top 
ngs, and two oil-control rings in a 
Floating gudgeon pin retained by snap 


gudge 


ono ki 


rings at each end 

CossEcriwo Rops.—Fork and blade type mado from steel forgings 
machined and shot-blasted 
two flanged steel shells lined with nickel-silver-tin, and is clamped 


Connecting rod bearing consists of 


in the forked end by two bearing caps. Centre portion of the 


outside diameter of the bearing is covered with an overlay of 

kel-silver-tin which acts as blade rod. Blade 

xt fi »und the iy and is held in place by » single steel cap 

Bror car: ed into small end. Big-ond bearings lub 

d under pressure from crankshaft, Little-ond bearings 
lubricated by splash 

Cnaxxsmarr.—Counter-balanced six-throw seven-bearing type. Each 


end of the si has n nine-bolt flange which provide mounting: 
at the front for a flexible splined coupling for driving the reduction 
gear pinion and at the rear for a dynamic torsional vibration 
balancer. Splined to thi 
nber of a hydraul 
to the outer rigid n 


lynamic balancer is the outer 
An inner member is connected 
a flexible quill shaft and renct 
ugh a hydraulic medium to mini 


si ney torsional vibration, This damper 
provides the driving connection between the accessories housing 
and the crankshaft 


CHANKCASE —Two aluminium castings split on horizontal centrelinc 
Large ‘ace of the upper half pass through main bear 
ng w alf to clamp the two halve 


nain bearings are stecl flanged shells hinc 


Centre main bearing provided with faced 
which bear on the centre crank cheeks to provide axial location 
for the crankshaft. Cast magnesium-alloy oil pan bolts to the 
bottom of erankease lower half and provides breathing ages 
between erankease compartments. Oil 18 scavonged from both 
nds of the oil par 

Vatve GrAm.—Two inlet and two ex valves per cylinder 

nicli ie valve Singlo cam 
blies on top of each cylinder 
bevel igh separat 
housin lubricat 
lel PI barrel n 
ger impell 
Contained i the accessory housing and is drive 


g 15 radial 
uintaining 
impeller 


diffuser into 


iraulic 


anifold system in 


reen in each The 1,325 h.p. Allison V-1710-E11 engine with second-stage auxiliary supercharger. 


and « ne | pre r for h jromaty urgere 
I I Juctior briented | an oil nozzle 
1 Pre n maintained by single 
pump and t mpa, all of the simple 
I [ tant pre by a pressuro-sonsità 
balance Jie M heck valve prevent 
te t topped. Large tube in upp 
D hollow port IT f ankahaf Thi t | TICH 
padi loi i [3 


= 


hi [m i pump 
W PEREON fw 
THE ALLISON V-1710-F30R and F30L. 
TI V-1710-F30R id F30L (right. and left-hand rsore 
n used im the I | P-38L twin-engined 
fighter monoplan we similar to the V-1710-F31R except that 


are fitted with exhaust-driven turbo-superchargers, detai 
the installation of which are not available for publication 


THE ALLISON V-1710-E11 


The V-1710-E11 is basically similar to the previous! l 
10-F31R except that it has its exteri pur reduction 
gear driven by an 8-ft, extension shaft, and a variablo hydraulic 
t econd-sti xiliary supercharge This engine The 2,000 3 . 
nstal in the Bell ngcobra in which the power-unit is ye 2,600 h.p. Allison V-3420 twenty-four cylinder liquid-cooled engine 
SUHUAC dri ho HMSSLIS “behind the pial tod bet r how Wiignrs AND PERFORMAN See Cab 
Ainscrew Dmve—Outbonrd reduet gear box and nirs I f ] pl t 
nting c ted to the engine by an extension shaft composed ar teeth are lubricated hy à 
fi 1 shafta, each 2.5 in. (03 m/m.) in diameter and 48 i vil directed on the tenth. A c THE ALLISON V-3420. 
nod eno The Me Satine CD Pn xdpit isi otl Nae dic ra The V-3420 | twenty-four-cylinder four-bank double 
uring mount. The red m gear casing: consists of tw exe proenire Wound ee inkshaft version of the V-1710 for which an Air Corps experi 
veda w. TI 1 n rives /nre 4 y ian mental contract was originally received in 1937. Tt as virtually 
1 1 enr 1 vp Dr tted two V-1710 60° Vee twelve-cylinder units mounted on à common 
Y supr end t l haf ined con e ft eranke with a 30^ angle between the centre-lines of the 
ar bv n rbearing. Tl 1 of the erank-shaft inner banks of cylinders, the t ide-by-side crankshafts being 
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ALLISON LIQUID-COOLED ENGINES 


Engine Type | V-ETIO- ELI V-1710-E10 V-1710-F30R and F30L V-1710-P31K V-3420 
No of Cylindei | 12 12 12 | 12 24 
| 
Bore and Stroke | 565 in 6 in fin | 5.5in. « in 5.5 in. « Bin 6.5in, Z Bin 
(193.7 x 1524 m/m.) | (1 i m/m.) | (139.7 » 152.4 m/m ) | (139.7 < 152.4 m/m.) | (180.7 x 152.4 m/m.) 
Capacity 1,710 ew. in. (28 litres) | 1,710 cu. in. (28 litres) | 1,710 cu. in, (28 litres) | 1,710 eu. in. (28 litres) | 3,420 eu. in. (56 litres) 
| 
Compression Ratio 8.03 6.6564 6.6551 6.05: 1 6.05: 1 
Blower Ratio M001 | 81:1 [EET 
(plus turbo-supereharger 
Gear Ratio 0,447 1 (488.1 | 05:1 U5:1 is 04:1 
Octane No 100 100 100 | 100 100 
Take-off Power (925 h.p. at 1,200 h.p. at [1.475 h.p. at 3,000 r pm. [1,200 hip. at 3,000 r.p.m.(2,600 h.p. nt 3,000 r.p.in 
| 3,000 r p.m 3,000 r.p.m. | 
Ratings— Normal 1,000 hyp. at 2,000r.p.m. 1,000 h.p. at 2,000 r.p.m. 1,100 hop. at 2,000 r.p.m.| 000 h.p. at 2,600 r.p.ti2, 100 h.p. nt 2,000 r.p.m. 
(max, continuous) nt 21,000 ft | nt 30,000 ft nt 14,000 ft st 25,000 ft 
(0,410 m.) (4,030 m.) (9,150 in.) (4,270 m.) (1,025 m.) 
Military 1,150 h.p. at 3,0007. p.m. 1,125 hyp, at 3,000 rpm. 1,475 h.p. at 3,000 r.pan [1,125 hop. at 3,000 r.p.m. 2,000 h.p, at 3,000 r.p.m 
(15 min. only) » ft at 15 | nt. 30,000 Ft at. 15,000 [1 nt 25,000 ft 
b | 6 m.) (4, (0,150 m.) (4,575 m.) (7,625 m.) 
Weight. Dry 1,435 Ib. | 1395 Ib. (033.5 kg.) 1,885 Ib. (628.8 kg) ^,000 1b. (1180.4 kg.) 
Dimensions 
Length 104.00 in, (4.928 m.) 85.81 in. (2.180 m.) Lin. (2.180 m.) | 100.00 in. (2 m.) 
Height Bin, (9.30 m.) 37,65 in. (0,958 im.) n. (0.932 m.) 34.00 in, (0,863 m.) 
Width Bin. (0.744 m.) 20.28 in. (0.744 m.) in, (0.744 m.) 50.00 in. (1.421 m.) 


d together to drive a single airscrew shaft 

lv all parts of the power section are interchangeable 
with the V-1710E and F series, These include crankshafts, 
connecting-rods, pistons, complote cylinder assemblies including 
valve-gear and holding-down studs, intake manifolds, ignition 
assemblies and radio shielding. This leaves only the crank- 
case assembly and main bearings which are not interchangeable 

The reduction gear bolts on to the front of the crankcase, and 
several parts of this gear are interchangeable with that of the 
V-1710F model. 

The accessory housing is designed for building up for either 
crankshaft rotation simply by the addition of an opposite-hand 
starter-dog. By special machining of the housing the crank 
shafts can bo rotated in opposite directions to give a practically 


zero-torque power-plant, with advantages for single-engine 
installation 
Each crankshaft has its own damping provisions but the 


dampers nre geared in such a way as to damp between shafts 
aswell. With this arrangement practically any type of extension 
shaft and reduction gearing combination can be applied to tho 
engine. 


BUICK. 

THE BUICK 

CORPORATION. 

AERO- INE WORKS : 
ILr. 

General Manager: H. H. Curtice. 

During the war the Buick Motors Division of General 
Motors held contraets for the manufacture of Pratt & Whitney 


MOTOR DIVISION, GENERAL MOTORS 


FLINT, MICH., AND MELROSE Park, 


CHEVROLET. 


THE CHEVROLET DIVISION, GENERAL MOTORS CORPORATION. 
AERO-ENGINE Works: BUFFALO AND TONAWANDA, N.Y 
he Chevrolet Motor Division of the General Motors Corpor- 
ation held contracts for the manufacture of Pratt & Whitney 
radinl air-cooled engines for bombers, fighters and transports. 
Three models—the Pratt & Whitney R-2800-C, R-1830. nnd 
R-1830-92— were built. The manufacture and assembly of these 
engines involved seventeen of the company's plants 


CHRYSLER. 


THE CHRYSLER CORPORATION. 
Heap OrricE AND Works; Derroir 31, Mich 
The participation of the Chrysler Corporation in the national 


CONTINENTAL. 


THE CONTINENTAL MOTORS CORPORATION, 
ENGINE DIVISION. 


MUS&KEGON, Micu 


AIRCRAFT 


Hean OFFICE 


Works: Muskecon AND DETROIT, Mich., AND GARLAND, 


TEXAS 
J. 


President and General Manager : € Reese 


Executive Vice-President and Secretary; B. F. "Tobin 
Vice-President in charge of operations: L, P. Kalb 
Vice-President and Manager, Aircraft Division; A, Wild 


The 1,325 h.p. Allison V-1710-E11 engine with remote 


The engine is provided with n gear-driven single-speed super- 
charger, augmented by General. Electric exhaust-driven 
turbo-supercharger. Carburation is by Bendix-Stromberg 


a 
a 


R-1830 radial air-cooled engines. A new factory was built at 
Melrose Park whero machining operations and the assembly of 
engines was undertaken. The Flint plant manufactured parts. 

By April, 1942, Buick output was up to that planned for 
December and the original scheduled output for 1942 was 
completed in the first six months of the year. 


Throughout the Division's widespread manufacturing system, 
plants were engaged on a variety of war-time aviation projects 
Four plants were engaged in the production of aluminium aircraft 
forgings including airscrew blades, airscrew hubs and pistons, 
landing-gear trunnions, and aircraft engine pistons and crank: 
case sections. Stecl forgings and numerous small steel parts 
were also produced for aircraft engines. A major part of Chev 
rolet's large grey iron foundry in Michigan was converted to 


war programme involved 5,900 war commitments. In the 
aviation field these included the manufacture of aircraft parts 
and assemblies, the larg ie production of Wright R-3350 


Vice-President in charge of Sales and Service, Aircraft Div- 


ision: D. H, Hollowell. 

Vice-President and Chief Engineer, Aircraft Division y 
Jackson, 

‘Treasurer H, W. Vandeven 


In 1928, Continental Motors Corporation, one of the largest 
automobile manufacturers in the World, produced a sleeve-valve 
radial air-cooled aero-engine, incorporating the Argyll (Burt- 
McCollum) patents, purchased by the Corporation from the 


airscrew drive and a second-stage auxiliary supercharger, 


12E1 three-barrel injection-type downdraught carburettor 
with automatic mixture control 
DiwENSIONS, Wears 


AND l'ERFORMANCE 


The 1944 output exceeded that of 1943 and by the end of that 
year the company had produced over 62,000 engines. 


Immediately after the capitulation of Japan all war contracts 
were cancelled. The Division has now reverted to automobile 
manufacture 


the production of magnesium castings for aircraft engines 
A newcomer to the light metals field with the conversion to 
war production, Chevrolet became one of the two largest producers 
of aluminium aircraft forgings in the World 
Immediately after the capitulation of Japan all war contracts 
were cancelled. The Division has now reverted to automobile 
manufacture. 


eighteen-cylinder radial air-cooled engines, and the experimental 
development of the IV-2220 twelve-cylinder inverted Vee 
liquid-cooled engine of original design 


Argyll Company in 1925. 

In 1931 the 38 h.p. A40 flat-four was put on the market, 
This was followed by the A50, A65, / and ASO engines, the 
popularity of which resulted in over 8,000 Continental flat-four 
engines being produced up to the outbreak of war. In 1940 
out of all light aeroplanes built by four manufacturers in. the 
United States, approximately 5,090 had Continental engir 

For post-war use five new engines have beon developed and 
have passed all tests. These new models designated the 


As 
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OT CSS CLL, C12 and CHO, 
of two four-cylinder engines of 
and SO h.p, and three six-eylinder 
dels of 115, 125 and 140 h.p., the 
mentioned engine being fitted with 
screw reduction-gear unit 


Production during 1044-45 centred 
on the W-670 radial air-cooled engine 
which, with minor changes was suitable 
in either training aireraft or 


for us 
tanks 


The Continental Motors Corpn. was 


designated by the War Department 
to bmld the Packard Rolls-Royce 
Merlin V-1650 engine. Production 
began in 1944 in the company's 


Muskegon plant. The Detroit plant was 
engaged in tank engine manufacture. 

A subsidiary of the Continental 
Motors Corpn.—the Continental Avia- 
tion and Engineering Corpn.—has for 
many years been engaged on tho 
development of a high-powered liquid 
cooled engine. This power-plant, which 
carries the designation 1-1430, is a 
twelve-cylinder inverted 60° Vee geared 
and supercharged engine with n cubic capacity of 1,425 eu, in. Tho 
most recent model has a war emergency power output of 2,100 
h.p. at 3,400 r.p.m., which gives n power/weight ratio of .69 
Ibs./h.p. The 1-1430 has been installed in a number of ex 
perimental types of aircraft, including fighters built by Curtiss 
Bell, Lockheed and McDonnell 

THE CONTINENTAL A65 SERIES. 

The Continental A-65 was adopted by the U.S, Army as the 
standard engine for use in all light liaison aircraft of the Grass 
hopper type under the designation O-170. Aircraft using this 
engine include the Taylorcraft L-2, Aeronca L-3 and Piper L-4 


The Continental C140-1 six-cylinder geared engine. 


TyPe.—Four-cylinder horizontally-opposed air-cooled, 
Cytinpers.—Bore 3j in. (98.43 m/m.), Stroke 3§ in. (92 m/m.) 
Capacity 171 cub. in. (2.8 litres). Compression ratio 6. 1 Heat 


treated cast aluminium-alloy heads ecrowed and shrunk on to each 
forged-steel barrels, Valve-seat inserta and spark-plug bushings 
of aluminium-bronze. Bronze valve-guides. 


The Continental C115-1 or C-125-1 six-cylinder engine. 
Pistons.—Lo-Ex  duralumin-alloy. — T Full 
gudgeon pin located by ond-plugs 
rings, one above and one below gudgeon pins 
NEcrING Rops,—Forged steel. 
thin-shell steel-back cadmium bearings 
into gudgeon pin ends 
Cnanxsnarr.—One-piece, four-throw, chromium-nickel-molybdenun 

steel forging, drilled for lubrication, runs in three stecl-bucke 

cadmium bearings, one of which is at middlo of shaft. Plain thrust 
faces on airscrew-end throw and on shoulder near airscrow so that 
either tractor or pusher airscrows can bo used 
Cnanxoase.—Two-piece heat-treated aluminium casting divided at 
vertical lengthwise plan through crankshaft, Rigid transverse 
webs carry main bearings and camshaft journals, Rawhide seal 
prevents oil leakage nt airacrow 


unk 


type. 


Con 


1-in. bolts at roar of crankonse. 
R . Varve GrAn.—One hardened stool inlot-valve and one heat-resisting 
The Continental A65 four-cylinder air-cooled engine. austenitic exhaust.vnlve per cylinder, each operated through 


THE OONTINENTAL HORIZONTALLY-OPPOSED ENGINES. 


| A05.8 075-12 C85-12 C15- 
| (0-170) 
No. of Cylinders | 4 4 4 | 6 
Bore 3 in, 4j, in. T 4j, in 
(98.43 m/m.) | (101.7 m/m.) (101.7 m/m.) (101.7 m/m.) 
Stroke | 3p in | 3 in 3] in. Ijin | 
(92 m/m.) (92 m/m.) (92 m/m.) (m/m) | 
Capacity 171 cub. in 188 cub. in 188 oub, in 382 eub. in 
(2.8 litres) (3 litres) (3 litres) (3 litres) 
Rated output 66 h.p. at 75 hp. at 85 h.p. nt LIA h.p. at 
2,300 r.p.m 2,275 r.p.m 2,000 r.p.m 2,350 r.p.m 


Cruising r.p.m. (engine) 2,150 2,13 2,400 2,200 
Cruising r-p.m. (airserew) 2,150 2,126 2,400 2,200 
Weight. Dry 175 Ibs 180 lbs 180 Ibs 262 Ibs 
(79.45 kg.) (84.4 kg.) (84.4 kg.) (118.0 kg) 
Octane No. 73 73 73 80 
Height (including 2} in 21pin 24] in 
carburettor) (540 m/m.) (540 m/m.) m/m.) 
Height (including air filter) 265 in 20,5 in bin. 
(040 m/m.) (646 m/m.) 718 m/m.) 
Length 31g in 31g in HÌ in 
(804 mjm.) (804 m/m.) (1,058 m/m ) 
Width 11] in 31} in 314 in 31} in 
(800 m/m.) (800 m/m.) (800 m/m.) (800 m/m.) 
Magneto (Scintilla) SF-AR SFAR SFAR NF-üL.8 
Carburettor (Stromberg or NA-83A-1 NA-N3A-1 NA-83A-1 MARPA 


Marvel) 


floating 
‘Two compreasion, two scraper 


Split big-ends carry replaceablo 
Bronze bushings pressed 


Four engino-mounting bosses for 


THE UNITED STATES OF AMERICA 


rocker-arm, ball-ended push-rod and Wilcox-Rioh hydraulic 
tappot,—all sealed to prevent external oil leakage. Cast "'Preferall" 
camshaft has six hardened cama (intake cams are common to 
opposing cylinders). Threo hardened journals and overhung 
eccentric nt airwcrow end to run fuel pump 

INDUCTION SYST Singlo up-draught Stromberg NA-S3A1 car 
burettor supplies mixture to cast-aluminium "X" manifold with 
oxhoust-heated hot-spot. Steel intake pipes connect manifold to 
intake ports. Fuel injection system available as alternative 
Engine-driven injector runs at half engine speed and hus four 
reciprocating plungera, one for each cylinder. Each supplies fuel 
to automatic discharge nozzle in intake pipe to each cylinder 
Fuel flow to injector controlled by one needle 
passage from which all plungers are supplied. Constant-pressure 
engine-drivon pump supplies fuel to injector unit. Air throttle 
valve nt entrance to engine intake manifold. Manual control to 
injector unit. adjusts mixture in flight 

IawrrtoN.—Scintilla SF-4R dual magnetos 

LunnicATION.—Oil at 30 lbs. per sq. in. passos through hollow crank- 
shaft to crank-pins and also paases through tappet, push-rod and 
rocker-arm to rocker-arm bushing and valve-tip. Valve-stam and 
yide lubricated by splash. Oil returned to crankcase by way of 
push-rod housings. Pressure filter and relief-valve in crankcase 

Drive.—R.H. tractor, Direct. No. 0 S.A.E. taper 

WEIGHTS AND PERFORMANCE —So Table 


THE CONTINENTAL C75 SERIES. 
This Series includes the C75-10 and 10J with dual magnetos 
but without provision for starter; the C-75-1] and 11J with 
dual magnetos and Hummer Starter; and the C75-12 and 


valve in central 


AIRSCREW 
DIMENSIONS, 


CI25.1 CIA0-1 
6 | 6 
4j, in. 4j, in 
(101-7 m/m.) (101.7 m/m.) 
32 in, 3] in 


(92 m/m.) (92 m/m.) 


382 cub. in 
(3 litres) 


282 oub, in 
(3 litres) 


| 140 hp. at 
3,000 engine 
r.p.m. and 
T 


125 h.p. at 
2,550 r.p. 


5 nirserew 


rpm 


2,350 | 
262 Ibs. 
(118.0 kg.) 

80 80 
34] in 24} in 
(028 m/m.) (628 in/m.) 
lin 38] in. 
(718 m/m.) (718 m[m.) 
11 in 40] in. 
(1,068 m/m.) (1,058 m/m.) 
Mp 3j in 
(800 m/m.) | — (800 m/m.) 
SF.6L.-8 SF-OL-8 
MA-I-8PA MA-I-RPA 
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Model 
W-670-.0A 5} in. 
(120 m/m. 
W-A70-0N 5} in. 
(120 m/m. 
W-070-0A 5h in 
(120 m/m. 
W-070-K 5k in 
(120 m/m 
W-670-M By in 
(120 m/m 
Wedz0-160 5b in 
(120 m/m 
W-670.17 | 5| in 
(120 m/m 
W.670.18 


The Continental C75-12 or C85-12 four-cylinder engine. 


FORD. 


THE FORD MOTOR COMPANY. 
HEAD OFFICE AND Works 
President and Founder Henry Ford. 
utive Vice-President : Henry Ford II 
Vice-President and Treasurer: B. J. Craig. 
Secretary and Assistant Treasurer: H. L 
In addition to its lar 
Consolidated Liberator B 


DEARBORN, Mtcu 


Moekle 


24 bombers for the Army Air 


FRANKLIN. 


THE AIRCOOLED MOTORS CORPORATION. 

Heap Orrick AND Works: Syracuse, N.Y. 
President : Lewis E. Pierson, Jr. 

Vice-President and Chief Engineer : Carl T. Doman 
Vice-President and General Sales Manager: C. F., 
Secretary and Treasurer: Charles F. Carr. 


In developing the Franklin aero-engine, the Aircooled Motors 
Corporation is carrying forward the experience of more than forty 


The Franklin 4AC-176- B2 four-cylinder engine, 


Bore and Stroke 


commitments in the production of 
Forces 


B. Roth. 


THE CONTINENTAL W-670 SERIES RADIAL ENGINES. 


Normal 
Output. 


Displacement | Compression 
| Ratio 


Octano No 


m 


668 oub, in. 54:1 20 h.p. at 73 
104 m/m.) | (10,04 litres) 5 r.p.m 
4j in (08 cub, in, | 64:1 220 h.p. at 13 


164 m/m.) | (10.04 litres) 2,078 r.p.m 


M in 008 eub. in [TR 250 h.p. nt 40 
164 m/m.) | (10.94 litros) 2,400 r.p.m 
O08 euh, in Vid h.p. at Uh 
m.) | (10.14 litres) 15 r.p.m 
4g in (68 eub. in ted 240 h.p. at HO 
V4 an/m.) | (10.94 litres) 2,200 r.pan 
TE 668 cub. in ZER) | ) h.p. at 73 
104 m/m.) | (10.04 litres) ) rop.am 
Aj in GOR cub, in 64:1 220 h.p. nt 7H 


164 m/m.) | (10.94 litres) 4075 r.p.m 
668 cub. in 
(10.04 litres) 


4| in 
164 m/m.) 


220 h.p. at 73 
075 r.p.m. 


12J with dual magnetos and Delco-Remy Starter and Generator. 
The J following the series number signifies that fuel injection 
is substituted for the Stromberg carburettor. The J engines 
are approximately 24 Ibs, heavier than the carburetted models. 

General constructional details are similar to those of the 
previously deseribed A05 Series, For other details seo Table. 


THE CONTINENTAL C85 SERIES. 

The C85 Series is identical to the C-75 Series except that the 
normal rated r.p.m. is increased from )00 and the 
cruising r.p.m. from 2,126 to 2,400, The rated output is conse- 
quently from 75 to 85 h.p, For other details see 
Table 


increased 


THE CONTINENTAL 6115-1. 

The C115 is a six-cylinder horizontally-opposed engine using 
the cylinders of the C75 engine. General constructional details 
are the same as for the previously-described models, For 
further details see Table. 


THE CONTINENTAL 0125-1. 

The € is similar to the C-115 except that the normal 
rated r.p.m, is increased from 2,350 to 2,550, with a consequent 
step-up in power from 115 to 125 h.p. For further details see 
Table. 


THE CONTINENTAL (140-1, 
The C140 is a geared version of the C115, Tt is fitted with an 
epicyclic nirserew reduction gear with a ratio of 1.6; 1, For 
further details see Table. 


THE CONTINENTAL W-670 SERIE: 


Seven-cylinder air-cooled radial, direct drive. 


Tyre. 


(see under "Ford," Section C), the Ford Motor Company holds 
contracts for the manufacture of large numbers of Pratt & 
Whitney R-2800 engines for the U.S. War Department 

To undertake this work the Company erected a new aero- 
engine plant at River Rouge. In July, 1943, a second assembly 
line went into operation in order to meet military production 
requirements, 


years. The Corporation owns the name, trade-mark and all the 
petents of the former Franklin Automobile Company under 
which all Franklin air-cooled engines are built 

The Corporation produced the first of its very successful series 
of light horizontally-opposed air-cooled engines in 1938. Since 
then it has placed on the market engines of four and six cylinders 
ranging in output from 65 to 150 h.p. It has been the object 
of the Aircooled Motors Corpn. to design a series of engines so 
that it is possible to interchange parts to get a broad power 
range 

The Aircooled Motors Corpn. had not finalised its post-war 
engine production programme by the end of 1944, but it had 
taken the decision to limit its products to a range of four 65 to 
175 h.p., all models under 100 h.p. being four-cylinder and over 
100 h.p. six-cylinder horizontally-opposed air-cooled engines. 
It will also discontinue the production of genred engines as being 
too expensive to manufacture for use in small commercial aircraft. 

The Corporation has developed a number of interesting engines 
for the U.S. vernment but no information concerning this 
branch of its war activities may yet be published. 


FRANKLIN AIR-COOLED ENGINES. 

Tyre. Four or six-cylinder horizontally-opposed air-cooled. 

Cytinpens.—Nickel-iron barrels on to which aluminium-nlloy heads 
aro screwed and shrunk with gasket in between. Attached to 
crankease by flanges on barrels and eight studs and nuts. 

Pisroys,—Aluminium-alloy, interchangeable between the four basic 
engines 

CuANKSIAFT.—One-piece steel forging. 
and copper-lead faced 

Crankeasi:.—Aluminium-alloy in two halves split 
Detachable oil-sump underneath, Cover plate above. 

Varveg Gear.—One overhead inlet and one overhead exhaust valve 
per cylinder actuated by push-rods from camshaft supported in 


Main bearings steel backed 


vertically. 


Remarks 
Army Air Forces R-670-6 model 


U.S. Navy R-670-4 model 


Ordnance tank engi 


Commercial 


Army Air Forces R-670-11 model 
Samo as R.670-4 excopt NA-ROG 
carburettor 


| with 


U.S. Navy R-670-8 mc 
damper crankshaft 


Army Air Forces K-670-6 model 
Radio-shielded U.S. Navy airship 
ongine 


CyLinpens.—Bore 5] in. (120 mfm.), (117.5 mjm.) 


Capacity 668 cub. in. (10.94 litres) 


Stroke 4§ in 


Pistons.—Plain trunk-type forgings, of heat-treated aluminium” 
alloy. Cornpreasion rings in grooves l, 2 and 4, Oil scraper 
No, 3. Internally finned , 

Vatve Gran.—Valvea operating through steel-tube push-roda An 
forged steel rocker-arms. ‘Two valves per cylinder. Sodium 
cooled exhaust valves, of chrome-nickel silicon steel. Intakt 


See also “Lubrication. 
Breather in rear 


valves tulip-shaped head of stainless ste 

CRANKCABE.— Two-piece aluminium-alloy casting. 
casting T 

INpUcrioN Svsrrw.—Fuel supplied by singlo barrel vertical carburar 
Stromberg NA-ROD to ring manifold cast into rear crank 
Individual pini nifold to cylinder intake port 


lead from m 


lonrrion,—Two Scintilla model MN7-DF magnetos. tios 
LunmicATION.— Dry sump system. Ono main pressure pump 
main scavenge pump. Rocker boxes, etc XA pfo adsl 
ArmschEw Drive.—R.H. tractor. Direct. No. 20 S.A.E. sp? 
shaft. MAU 
Dimenstons.—Diameter 42.5 in, (1,079.5 m/m.), Length 34ís 


20 in. (508 m/m. 


868.4 m/m.), Dinme 
s odi je manifold and 


Weront 


of mounting circle (8 bolts) 
(Models K nnd M less carburetter air scoop. 
nirserew hub).—465 Ibs, (211 kg.) 


Pervormaxce (Model K)— Department. of Commerce rating 225 h P; 
nt 2,175 r.p.rn., Fuel consumption at rated output 54 Ibs: (255 04 
per ‘h.p./hour., Fuel consumption at cruising rpm. 13/15 Ua 
gallons (49/57 litres) per hour, Oil consumption at cruising rf 


10 U.S. gallons (1.5 litres) per hour : 
PenronmaNce (Model M).— Department of Commerce rating 2 
ut 2,200 r.p.m., Fuel consumption at rated output .60 Ibs. 220 Ke 
per h.p./hour. Fuel consumption at cruising rpm. 13/00 5m 
gallons (49/57 litres) per hour, Oil consumption at cruising 
40 U.S. gallons (1.5 litres) per hour 


Air Technical Service 


In August, 1944, at the request of the nien) develop 


Command, U.S.A.A.F., the Ford company undertook to GTP 
an impulse jet propulsion unit similar to that used in the 3e and 
FZG-76 flying-bomb. The first Ford-built jet unit dese ting 
built from information supplied from Great Britain was ope ra 
within three weeks of the work being put in hand 


SN 


The Franklin 4AC-199-E3 four-cylinder engine. 


steel-backed babbit-faced bearings, Exhaust valve-seat i 
insert of stainless steel. — Friction -dampers. fitted on valve sp 
and Wileox-Rich hydraulic valve-lifters am used on 
ensure accurate functioning at all speeds, Valve 
enclosed 

Cannunation.——Marvel-Schebler MA-3 up-draught earbupett 
mounted on underside of oi sump with individual ine 
to each cylinder 


hoods * 
xtally 


gear t 
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THE FRANKLIN 4A0-176, 


cylinder horizontally-opposed air-cooled 
Hore 4 in. (100 m/m.), Stroke 3j in, (8 


Four 


CNTINDERS 


tyre 


5 m/m.) 


Capacity 176 cub. in, (2.8 litros). Compression ratio 6.3 : 1 in 
Modela B, C and D. 7: 1 in Model F. 

Octane No.—73 in Models B, C and D, 80 in Model F. 

Wortowrs.—Models BL and CH 175 Ibs. (79.4 kg.), Models R2, C? and 
DY 182 lbas, (82.6 kg.), Models B3, C3 and D3 216 Ibs, (98 kg.) 
Modol FY 183 Ibs, (83 kg.), Model 17 lbs. (98.5 kg). 

PrxromnwaNcE.— Rated output: B Models 65 h.p. at 2,300. rpm., 
C Models 75 h.p. at 2,500 r.p.m., D Models 80 h.p. at 2,050 r.p.m., 


F Models 80 h.p. at 2,500 r.p.m 


THE FRANKLIN 4AC-199. 


Tyrs.—Four-cylinder horizontally-opposed air-cooled 

Cyuinpers.—Rore 4} in. (100.2 m/m.), Stroke 3} in. (87.5 m/m.). 
199 cub. in. (3 litres), Compression ratio 6.3 : 1 in D 
1:1 in E Models. 


in D Models, 80 in F 

HTS s D2 and E? 190 Ibs 

4 Ibs, (101.7 kg.) 

PenrorMancr.—Rated output: D Models 85 h.p 
E Models 80 h.p. at 2,500 r.p.m 


Models 
(86,3 kg.) 


We 


Models D3 and E3 


nt 2,600 r.p.m., 


GUIBERSON. 

THE GUIBERSON DIESEL ENGINE COMPANY. 

Heap Orrick Axp Wonks; 1,000, Forest AVENUE, DALLAS, 
TEXAS 


This firm was organised in 1932 to manufacture aero-engines 
of the Diesel type after the Guiberson Corporation, who are 
manufacturers of oil industry equipment, had experimented for 
three years on the principles involved. Their first engine was 
granted Approved Type Certificate No, 79 by the U.S. Depart- 
ment of Commerce at n rating of 185 h.p. 

The Model A-1020 engine, described below, received its A.T.C 
No, 220 in February, 1940, anq since installation in a Stinson 
Reliant monoplane has flown over 1,000 hours on test 

The Company hus been unable to produce this engine com 


mercially owing to the fact that its full capacity was used to 
manufacture engines for U.S. Army tanks. The Model T-1020, 
vhich is basically similar to the A-1020 aero-engine, was specially 
designed for tank use and develops 210 h.p. at 2,200 r.p.m 
The Model T-1400, produced for medium tank and marine usc 
develops 250 h.p. at 2,200 r.p. 


THE GUIBERSON A-1020 DIESEL. 


Tyre. Seven-eylinder. four-eyele Diesel radial 

Cy LINDERS. 301 5.125 in. (130.175 m/m.), Stroke 5.5 in. (139.7 
m[m.). Capacity 1,021 cub. in. (16.73 litres). Compression ratio 
15/1. B.M,E.P. for rated output 113 lbs. per sq. in 


Vatve Gean—One inlet and one exhaust valve per cylinder operated 
through push-rods and overhead rocker.gear. Combined timing 
and injection control. Decompression device, controlled by 
throttle, allows airscrow to turn freely in the air or on ground 


Ixpuction System 
at 2.200 to 
injector into 


One Guiberson pump per cylinder forces fuol 
500 lbs./sq. in. pressure through one Guiberson 
ach cylinder. No supercharger 

ertia or ( 


Length 


125 in. (1,198 m/m (ineludin, 


WirGn.— 653 Ibs. (206.4 kg 


Pervormance.—Rated 310 h.p. nt 2,150 r.p.m. at sen level, Fuel con 


sumption Diesel Index No. 50 .382 lb. (.181 kg.) per h.p. hour, 
Oil consumption .02 Ib. (,009 kg.) per h.p. hour, 
JACOBS. 
THE JACOBS AIRCRAFT ENGINE COMPANY. 
Heap Orrice AND. Wonks: POTTSTOWN, PENNSYLVANIA 
Chairman of the Board: J. Andrew Harris 3rd 
President: C. J. Abbott 
Vice-President, Tr rer and General Manager: H. B 
Knerr 
Vice-President ar Engineering Manager Henry M 
McFadgen 
President and Secretary : J. Story Smith 
Jacobs Aireraft Engine Company has been c entrating 
production of two basie engines, the F ind K-15 
which has variants for different spe installation 
mple, the R-755A | is fitted in the Cessna AT-17 and Ut 
the U.S. Army Air Forces and the Cessna Crane for the 
Canadian Air Foree. The R-915A1 was used in the 
Canadian Avro Anson TI 
The Company has also conducted | ile production of 
Pratt & Whitney engines for the U.S. Governmant under heence 
1 ar 
wcobs ] eri Unsupercharged conservatively 
ted engines, f ring sit of design. The absence of 
g nder pressure ith large bearing areas nnd 
t moderate r.p.mi. pé erations nt a high proportion 
f the r | power for ex od. thout damage Thi 
ngine been used to power a major percentage of the United 
Nations twir i trainer In military training operation 
proved its reliability under the most severe condition 
perating up to 1,200 hours between c wil 
The Jacobs 1 eres engines are also unsupercharged 
r ra Ine f increased bore and stroke 
Construct the | nines except that many 
I } L ne the increased horse 
In sf m 1 lisplacement and 
t rating, the power/weight r of the R-015A 
nly 1.68 Ibs,/h. 


THE JACOBS R-755A1 (L-4MB 


The Franklin 6AC-298-E3 six-cylinder engine 


The Guiberson A-1020 nine-cylinder Diesel engine, 


ul 12.4 


Aluminium 


h.p. Jacobs R-755A1 


el iced. fin: 


Im Barrels machined from steel 
Vumimun heads serowed 

nze valve-seuts shrunk into head 
impression r above 
Fully-flonting, nitrided 

E Land forged aluminium 
he rectly on nitrided stoe 


L-4MB) radial air-cooled engine 


THE UNITED STATES OF AMERICA 


THE FRANKLIN 6A0-298 


Tvrr.—Six-cylinder horizontally-opposed. nir-roolod 

CvrmNpEns,—Boro 4} in. (100.2 m/m.), Stroke 34 in, (87.5 m/m.) 
Capacity 298 cub. in. (4.7 litres), Compression ratio 0.3 : 1 in D 
Models, 7: 1 in F Models. 

OcrawE No.—73 in D Models, 80 in F Mode 

Wztoirrs,—Model D2 260 Ibs, (118 kg.), Model D3 204 Ib». (133.6 kg.) 
Model F2 261 lbs, (118.5 kg.), Model F3 295 Ibs. (134 kg 


PrnronwANCE,—Ratod output: D Mo 


3 130 h.p- at 2,600 r.p.m 
F Models 130 h.p. at 2,650 r.p.m 


THE FRANKLIN 6ACV-405. 

The 6ACV-405 is n helicopter engine which the Air-cooled 
Motors Corpn. has designed, developed and produced for install 
ation in the Sikorsky H-6 and other military helicopters 

The only information that is permitted to be published is 
that this unit develops a maximum power output of 245 h.p. 
It is completely pressure-cooled, the fan, which absorbs approx 
imately 10 h.p., having ample capacity to cool not only the 
engine but also to supply the necessary air for oil cooling. 


The Franklin 6ACV-405 helicopter engine 


CRANKSUAL woje 1 ne-nick 
moly hid teel E ut 
CRANKCA Built up of 1 D T 


The 330 h.p. Jacobs R-915A1 (L-6MB) radial alr-cooled engine. 
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intake manifold ; fourth, magnesium-alloy rear plate, which carrie 
additional crankshaft ball-bearing and supports nccessory drives ; 


magnesium-alloy rear case, which carries accessories 


VALVE GrAR.— ho whole valve gear (cam, drive gears, tappets und 
push-rods) is in tho nose section. All moving parts enclosed 
Tulip-typo inlet valves, anid xodimm-cooled exhaust valves, Two 


springs per valve 
CARBURATION.—À 
losvrION 


single Stromborg NA-R7A_ carburettor 

Ono Scintilla magneto and one Scintilla battery distribut 
incorporating spark advance 

LunRICATION.— Ono pressure and two seavenger pumps. r type, 
built umt, Dry sump to all main bearings. 
A take-off to operate am adjustable-piteh or constant-speod airserew 


automatic 


into one Pressure 


can be incorporated. Automatic valve lubrication is standard 
equipment 

FUEL.—73 octane 

Amsenew Drive. RIL tractor, Direct, No. 20 SAL splne 

DIMENSIONS, —Diametor 44 in. (LIIS m), Length (to rear of mounting 
plato 274 in. (092 m/m.) Overall length 405, in, (1,020 inm.) 

WetouT.— 505 Ibs. (229 kg 

Penronmance.—Ruted output 225 hyp. at 2,000 rpm, Cruising 175 
lp. at 1,900 rpm. Take-off rating 245 hyp. at. 2,200 rpm 


KINNER. 
KINNER MOTORS INO, 
Hran Orrick: 636, W 
CALIFORNIA. 
President and General Manager 
Vice-President : G. Brashears, 
Vice-President in chargo of Manufacturing: W. G. Milka 
Vice-President in charge of Sales; Gunnar ljdenquist. 
Secretary, Treasurer and Comptroller: Vietor E. Semrau 
Assistant Secretary and Treasurer: M. B, Sea 


Cororapo BOULEVARD, 


John N. Gladden 


Kinner Motors, Inc. succeeded the former Kinner Airplane & 
Motor Corpn. in 1939 and in 1941 it became the largest producer 
of aero-engines on the West Co: The Kinner B-4 was supplied 
in quantity to equip the Fleet Finch primary training biplane 
used in Canada under the Commonwealth Joint Air Training 
Plan and the B-54 used in Ryan trainers ordered by tho U.S. 
Army and Navy. The R-56 has been installed in several ty 
of aircraft, including the Fairchild 24 and Meyers Model O' 

Production of the company is principally devoted to the three 
models, the 125 h.p. B-54, the 160 h.p. K-55 and the 160 h.p 
R-56. While a large percentage has gone into military service, 
Kinner has been able to supply commercial users with many 
of their requirements. 

During 1944 the company announced a new line of horizontally- 
opposed air-cooled engines ranging in power from 226 h.p. to 
250 h.p. 


THE KINNER K-5 SERIES Il. 


‘Tyrs.—Five-cylinder air-cooled radial 

Cyuinpers.—Bore 4i in. (108 m/m.), Stroke 5j in. (133.5 m/m.) 
Swept volume 372 cub. in, (6.1 litres). Compression ratio. 5/1. 
Forged steel barrel bolted to crankcase, has aluminium-alloy head 
secured by 16 studs, Bronze valve-seats shrunk and rolled in 

Pisroys.—Aluminium-alloy trunk type, Three compression rings 


and one scraper ring above fully-floating gudgeon pin, which is 

located by aluminium end plugs. 

wxcrmG Rops.—Heat-treated alloy-steel forgings 

d, H-section auxiliary rods 

CRANKSHAFT.—One-piece heat-treated and ground alloy-steel forging, 
carefully counterbalanced, plain babbit bearings and 
thrust taken by a ball bearing 

VarvE GEAR.—One inlet and one exhaust valve per cylinder operated 
through rockers and push-rods and roller cam-followers off five 
separate camshafts driven at j engine speed 


Co! Split master 


runs in 


CamnumATION.—Stromberg Model NARSA or Holley Model 419 
arburettor. 

lowrrioN.— Two Bendix Scintilla magnetos, Battery ignition. also 
offered 

LonmicATIoN.— High pressure. Pressure pump at 100 Ibs, feeds 
through crankshaft to main and connecting rod bearings. Separate 
scavenge pump 

AmscnEw Daive.—Direct. SAE No. 20 spline. 

Dimensions.—Diamoter 45] in. (1,153 m/m.), Length 314} in. (800 


m/m.), Mounting bolt circle 14 in. (35.6 m/m.) 
Weicuts.—Dry, without carburettor air heater, exhaust collector 

ring, starter or propeller hub nut, J04 Ibs, (137 kg.) 
Perronmance.—Rated output 100 h.p. at 1,810 r.p.m 


THE KINNER B-5 AND B-54. 


TvrE.—Five-cylindor air-cooled radial 

CvniNDERS.— Bore 4j in. (117.6 in/.), Stroke 6} in. (195.5 m[m.). 
Swept volume 441 cub. in. (7,2 litres), Compression ratio 5.25/1 
Other details as for K-5. 

JisrONS.—Aluminium-alloy trunk typ Three compression rings 
and one scraper ring above fully-floatin, eon pin, which is 


retained by aluminium end pluz 
CosEeriNG Rops.—Split master  big-t 
rods 
CRANKSHAFT Counterbulanced alloy 
shaft runs in plain bearings, with single-row radial thrust-bearing 
Cxanxcase.—Barrel type aluminium-alloy, of normal design 


and H-section auxiliury 


singlo-throw one-piece steol 


Varve Gear —Five separate camshafts driven at half engine speed, 
with normal type cams, followers and tappets. Enclosed ovorhead 
rocker-urtis wetuated by push-rod 

Canuugation,—One Holley or Stromberg carburettor 


Pwo Bendix Scintilla ima; driven off the rear end of 
the crankshaft by 


LUBRICATION 


Jaxirion 


gneto! 

spur wheel 

Circulating dry sump system. Pressure feed, 

Accessonies.—Drives and mountings for the usual accessories 

new Dive Direct. No, 1 splino on BS, SAL No. I0 on H-51f 

DiwzNSIONS.—Dinmeter overall 45j in. (1,153 m/m.), Length overall 

314 in. (800 m/m.). 

Wriont Day (without nir-heator, exhaust collector ring, starter or 
airscrew hub).—312 Ibs, (142 kg.). 

Pexronmance.—Rated output 125 h.p. at 1,926 r.p.m., Consumptions 
por h.p. hour: Fuel 60 Ib, (.273 kg.) ; Oil (Max.) .025 Ib. (0.011 
kg.) 


Aus 


THE JACOBS R-755A3 (L-4M). 
This engine is similar to the R-755A1, except that ignition is 
from two Seintilla magnetos. 
nnd 


Provision is made for 
direct cranking electric 


mounting 


an electrical generat sturter 


THE JACOBS R-915A1 (L-6MB). 


Except where stated, the construction of the H-015.A I is as for 
the | but dimensions are. increased and stressed parta 
strengthened, 
l'vrk Sevenseylinder aurscooled rudi 
CyniNDEWS, Bore 58 in. (030.7 imi), Stroke 55 un. (UIT m/i 

Capacity OM euh. im. (1,07 hiro, Cun m riti O1 
I N Forged alinm addo: wall aul desi 
Coxseetine Rons Link-rods nro of. forged. elirome-mnolybdenum 

steel. Bronzo bishes for gudgeon pin and Kknueklo. pin bearings. 
Cammunerron Stromberg NAI 
Tanrrion Ono Scintilla magneto nnd one Seintilla battery distributor 


incorporating automatic spark advance, Holipso 25-ump.. gener: 


The 125 h.p. Kinner B-54 five-cylinder radial engine. 


THE KINNER R-5 SERIES II AND R-55. 
"The construction of the Kinner R5 Series II is practically the 

same as the B-5. All oil passages in the R5 Series II, however, 

are contained within the crankcase d 
The main difference between the R-55 and the R-5 Series II 

is that the former has an SAE No. 20 spline shaft whereas the 

R-5 has a No. | taper shaft 

CvrmpEns.—Bore 5 in. (128 m/m.), Stroke 54 in. 


140 
Swept volume 540 cub. in. (8.85 litres) : el) 


Compression ratio 5.5/1 


Ainsenew Drive. R.H. tractor. Direct 
spline 
Dimensitc Diameter 43$ in- (0,160 T 
m/m), Diameter of monnting holt (8 i (4 
Matar: (including omgneto. battery distri ! r 
carburettor, atte Y hricatum a but 
(2 
D vk. Cakes i TOT "d 
LAON eps, Crist noon [ 
nt eruit speed: 10 Ho. (24 kg) per li] 


JACOBS R-915A3 (L-6M). 
This engine is similar 
supplied by two 


to the H-915A FE, exeept Gat igni 
Seintilly magnets, Weight 457 His; (2 


JACOBS R-915A4 (L-6MBA). 


to the H(015A1, except 
upplied For an Autogiro rotor 


This engine is similar 


drive is 


The 160 h.p. Kinner R-56 five-cylinder radial engine. 


Wzrtonr Dry (without airscrew hub, air-heater, exhaust collector ring. 


starter, generator or fuel pump)—R-5 
345 Ibs. (156 kg 
»Ns.—Diameter overall 45$ in 
ries IL 3143 in. (800 m/m.), R 


PxnronwANCE.— Rated output 160 h.p. at 1,850 r.p.m 


THE KINNER R-53. 
is similar to the R-55 but develops a greater output 
increase in compression ratio and rpm. [ts 


The R 
by a slight 


The 160 h.p. Kinner R-55 five-cylinder radial air-cooled engine. 
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mounting dimensions are identical to those of the B-54 and 
R-55, it is Interchangeable with the R-55 and can be substituted 
for the B-S4 with only slight installation alterations. 

Wxroxr Dxy.—341 Ibs, (150.3 kg). 
DISENSIONS— Same as R.55 
Puxronwaxcr,— Rated output 175 h.p. 


at 2,100 r.p.m 


THE KINNER R-56. 

tyre.—Five-cylinder air-cooled radial. 

Cyuixpers,—Bore 5 in, (128 m/m.), Stroke 5,5 in, (140 m/m.), Swept 
volume 540 cub. in. (8.85 litres), Compression ratio 5.5/1, Forged 

barrels and cast aluminium-alloy heads bolted together. 

at inserts of special bronze pressed and rolled into place. 
Rocker-arm supports cast integrally with head 

PrsroNs.—Aluminium-alloy trunk-type. Three compression 
and one scraper ring all located above the gudgeon-pin 

CosNEcrING Rops.—Articulated typo H.section. Master-rod fitted 
with steel-backed copper-lead bearing 

CRANKSHAFT.—One-piece forged steel shaft with dynamic damper 
counterweights, supported on a roller front main bearing, a ball 
thrust bearing and a sleeve type steel-backed rear main bearing 

CmaxkcAsE.—Harrel type of aluminium-alloy. Front cover 
carries front crankshaft bearings, rear wall supports rear crank- 
shaft bearing and bearings for five camshafts, Rear ense includes 
cast aluminium manifold from which intake pipes radiate to cylinder 
heads and supports auxiliaries. 

VaLvE GEAR.— Two valves per cylinder operated by enclosed push 
rods and rocker arms from individual camshafts at the rear of 
cylinders 

CARBURATION 


Valve 


rings 


cast 


One Holley or Stromberg carburettor. 


LYCOMING. 
THE LYCOMING DIVISION OF THE AVIATION CORPORATION. 
Heap OrFIcE : 420, Lextneron AvENUE, New York, N.Y 
PRODUCTION AND SALES OFFICES: WILLIAMSPORT, PEN 

dent: I. B. Babcock 

utive Vice-President : William F. Wise 

Vice-President, Secretary and General Counsel: R. S. 


Pruitt. 


Vice-President and Treasurer: W. A. Morgensen. 
Vice-President in charge of Manufacturing: Bert Conway 
Vice-Presidents: L. I. Hartmayer and I. J. Snader. 


Chief Engineer: 8. K. Hoffman 

The Lycoming Division is the aero-engine and airscrew 
manufacturing division of The Aviation Corporation which on 
January |, 1930, acquired the assets and manufacturing rights 
of the Aviation Division of Lycoming Manufacturing Company, 
Williamsport, Penna 

Phe first nero-engit 


developed by Lycoming in 1928 was the 


nine-eylinder Model R-680, development of whieh was begun 
in 1928, The first production model (215 h.p.) was delivered 
early in 1931. Models now being made range from 225 to 


300 h.p 

Manufacture of the horizontally-opposed 
was started in 1938 with a 50 h.p This series of engines 
now includes nine four-cylinder and five six-cylinder models 
These are put into two series: from £ j h.p. and from 100. 
220 h.p. With the exception of the O-235 100 h.p. engine all 
the engines ranging from the 125 h.p. O-290 to tk h.p 
GO-435-B have the excellent feature of the major parts being 
interchangeable This interchangeability also holds true for 
the 50-75 h.p. 0-145 series engines. 

The entire output of the Corporation has been devoted. for 
several years to the military programme Phe H-G80. radial 
series was used in single and twin-engined primary and advanced 
trainers and the horizontally-opposed series engines were used in 
light trainers, Iuuson and light cargo aircraft and in other special 
military 

The adaptability of the Lycoming "flat" engine is well demon 
strated by the O-435 engine, which forms the power-plant of 
of the Stinson L-5 Sentinel linison-ok 
monoplane, the Sikorsky R-6 helicopter and the “Locust 


air-cooled series 


model, 


equipment 


lance 


ervation and amb 
airborne 


tank 


THE LYCOMING 0-145 AND GO-145 SERIES. 


Tvrr.—Four-cylinder horizontally-opposed nir-cooled direet-drive 
(0-145) or geared (GO-145) 

Cytsxpers.—Bore 34 in. (92 m/m.) Stroke 3} in. (89 m/m.) 
Capacity 144.5 cub, in. (2.37 litres). Two cylinders integral with 
each half of cast semi-steel crankcase. Cylinder cooling fins cast 
lirectly on barr Cast aluminium heads attached to cylinder 
by studs and nuts. Cylinder heads are furnished with Helicon 
inserts into which the sparking-plugs are screwed 

Pist Aluminium-slloy pistons with two compression ringa, one 
il-regulating ring and ono oil scraper ring. Full-floating gudgeon 
pina with nlumimum-alloy retaining plugs each 

Co: H"-section rods nze bushing 

ad steel-backed bi £ ab erankpin 

Cn ulloy | shaft with four throws 


The 


5 h.p. Lycoming O-145-C four-cylinder engine. 


LunmncATION.— Dry si 
lubrication to ‘rock 


type pressure and seavenge pumps 
Drives and mountings on roar 


ACCESSORIES. 
crankcase cover. 

DIMENSIONS 
m/m,), Length over: 

WironT Dry (withou 
collector ring, 
362 Ibs. (104.3 kg 

Penrormance.—Rated 
1,850 r.p.m. 


THE KINNER 0-552 


The new 0-5 
opposed engine 
direct-drive (€ 
HG) forms. 
available. 


is 
2-H) or geared (0-5: 
No constructional details are 


Tyrk.—Six-cylinder horizontally-opposed air 
cooled 

CYLINDERS: Bore in. (133.5 m/m.) Stroke 
4] in, (108 m/m.), Swept volume 
cub. in. (9 litres), Compression ratio 0. 

Ainscrew Drive.— Direct (0-552-H) or geared 
(0-552-HG), Reduction gear ratio 1.47/1 

Cannuration.—Stromberg Model NARO 
carburettor. 

Penrormance.—Rated output O-552-H 225 
h.p. at 2,400 rp.m., O-552-HG 250 h.p. 


ump, 
ker 


Diameter overall 45§ in, (1,15 


DE 
m 


r 


starter or airscrow hub). 


output 


cylinder horizontally 
available 


boxes, 


with — pressure 


ete, Gear 


j m. (8 
heater, exhaust 


100 hp. at 


in either 


at 2,800 engine r.p.m, and. 1,905 airscrew 


shaft r.p.m 


The 250 h.p. Kinner 0-552-HG six-cylinder opposed engine. 


The 100 h.p. Lycoming O-235-C four-cylinder engine. 


and three main be 
oil pnssages. Spur 


shaft with dowels and capscrews 
hub flange is forged intogral with crankshaft 


aringa 
g 


Drilled throughout for lightne 
to drive camshaft attached to 
On direct-drivo modela ai 
On geared 


ss and 
rear of 
irsorow 
models 


reduction genr and airserew hub rear flange forged integral with 


steel airecrew shaft supported by 


lend-bronzo-linod bearings. 


CRANKCASE. 


support camshaft 
copper-lend main be 
VALVE GEAR. 


st cam-followers 
directly in. crankeas 
hardened ball ends. 


floating pins in cylinder-head 


bearin| 
aringi 


with 


two replaceable ste 


backed 


Airserew shaft driven by gear attached 
to crankshaft by keyway and nut threaded on crankshaft 


Internal w 


gs and three replaceable stool 


Heat-treated nlloy-steel camshaft with hardened lob 
drilled for lightness and to provide oil passages. 


Integral crankcase and cylinder block split vertically 
ond held togothor by studs, nuts and capserows 


ebbing 
backed 


Mushroom typo 
hardened faces and sockets operate 
tions. Push-rods of steel tubing with 


Forged steel rocker-arms supported on full 


and secured by 


end-plugs. 


Ono 


inlet nnd one exhaust valvo per cylinder may be adjusted by sore 


and locknut in roc 
tapered collars 
INDUCTION.—Mnr 
bottom of oil sump. 


r-arms. 

wd split-typo valve-koys. 

ol Model MÀ-2 singlo-barrel carburettor attac 
Contro-zone 


Singlo valve-springs secure 


induction system, cast € 


with 


li 


in oil sump, is submerged in hoated engine oil to insure thorough 


and uniform vaporisation of fuel 


Ench cylinder has inte 


change 


able stool intake pipo attached at both ends with rubber sleeves 


and clamps 

JNITION 
directly from camsh 
camshaft 


Singlo or dual Scintilla magnetos, 
g 


Si 
Dual magnotos driven by spur g 


zlo magnoto driven 


from 


LUBRICATION,—Full-pressure typo except for valve mochanism which 
is lubricated by gravity-fod engine oil. Oil is forced by pressure 
pump through nshaft to all cam bearings, crankshaft main 
bearin and connecting bearings. Crankshaft is bored to 
provide centrifugal sludge removera at all passages leading to the 


main and connecting-rod bearings. Pistons, gudgeon pins and 
accessory drivo gears ure lubricated by splash. Screen oil-buflle 
provided between crank-cuse und oil sump, which has u capacity 


for 1 U.S, gallon (3,758 litres) of vil 

AccEssoRIES.—On all standard 0-145 and GO-145 models accessory 
housing incorporates pı oil pump, oil relief valve, and 
tachometer connection. The oil pump and tachometer shafts are 
driven directly from the camshaft. On O-145-A3, O-145-B3, 
O-145-C3 and GO-145.C3 provision is made for the installation of 
an aircraft type genorator and starter. The starter jaw is located 
directly nt tho rear of tho crankshaft, the generator is directly 
above the starter and is driven through a spur gear nnd idler gear 
by tho crankshaft ; a fucl pump of tho plunger type is driven by 
an eccentric located on the oil pump shaft. Models O-145-A4, 
O-145-B4, O-145-C4 and GO-145-C4 are furnished with automotive 
type generator and starter. The starter drives through a spur ring 
gear connected integral with the crankshaft, generator oil pump 
and tachometer aro driven directly from the crankshaft through 
spur gears. Magnotos aro driven through a spur gear by the 
crankshaft 

Dimensions, WktGmrS AND PERFORMANCE 


THE LYCOMING 0-235-B. 

This engine, which is rated at 104 h.p., is identical to the 
0-200 except that the bore is decreased from 4$ in. (123.7 m/m.) 
to 4j in. (111 the displacement being correspondingly 
decreased, For structural details see description of the 0-290 


ure 


Sec Tuble 


m/m.) 


and for specifications see Tabl 


THE LYCOMING 0-350. 
The Model 0-350 is a direct-drive six-cylinder horizontally 
opposed air-cooled engine rated at 150 h.p. with an airserew 


r. p.m. of 2,500, using 73 octane fuel 
In design and construction this engine is identical to the 

190 hp, O-435.C engine with tho exception of the boro and 

stroke, these being identical to the 104 hp, 0-235-B engine 

THE LYCOMING 0-290 AND 0-435 SERIES. 

Pyre. — Four-cylinder (0-200) six-cylinder (0-435) horizontally-oppc 
mrcooled incorporating the same major components 

CynixpERs.— Bore 4} in, (123,7 m/m), Stroke 3j in. (984 m/m ) 
Auminiim-alloy. heads serewed. and shrunk on to steel barrel 
Cylinder. assemblies atti by studs and nuts 
Two. aluminium-bronze scrowed. and. shrunk 
into heads on opposite 

Pisvons.—Aluminiumalloy pistons with iw »mpression. and twi 
oil control ringi Fully floating gudgeon-pins with aluminium 
alloy retaining plugs 

Cras cask, — Muminimm-nlluy. casting. split on the vertical. centre 
line. Four eopper-lead. stvel-backed mmn bearing on the four 
cylinder model, — Additional bull-thrust bearing nt forward end 


The 125 h.p. Lycoming 0-290-C four-cylinder engine. 


The 190 h.p. Lycoming O-435-C six-cylinder engine, 
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O-1465.A. | O-145.H 


LYCOMING FLAT-FOUR ENGINES 


O40 | GO-l45-C 0-295-H 0-238-C | 0-2 90.0 G0-200-A 
4 | 4 4 4 4 | 4 | 4 | 4 
Bore x I} im, x A in. BẸ in, » 3] in [3E in, x 0E in. in. x 34 in| AP in, x Bf in. | 4j in, x Opin, | Ap in, < Ope. | Ap in e Ikin 
Stroke 80 m/m.)(02 x 80. m/m.)(92x 80 m/m.) LL» 08.4 m/m.) (111 2 08,4 m/m.) (123.7 x 98.4 m/m.) (123.7 98.4 m/m.) 
lacu, in. | lecum. | MGcu in, | 233 ou, in 233 ou, in 280 ou. in. 280 cu. in. 
7 litres) litros) | (2.37 litres) 46 litres) (3.85 litres) (4.75 litres) (4.76 litres) 
Comp. E 
Ratio 95:1 95:1 6.531 6.2551 0.25: 1 65:1 75:1 
Normal 55 hyp. 05 hp. 75 hp. 76 hip. mm 101 hp. 145 h.p. 
Output — at 2,300 r.p.m. at 2,550 r.p.n[nt. 2,100 r.p.rn. nt. 2,200 rpm. nt 2,600 r.p.m. | at 2,000 r.p.m. at 2,000 r.p.rn. 
| 
Octane i EN [| 
No. a | n 73 73 7 s7 
Weight A2: 163.4 1b. B2: 1634 1b, C2: 103,4 1b, C2: 1064 Ib m 
Dry (74.0 kg.) (74.2 ke.) (74.2 kg.) 489,2 kg.) | 2490 Ih. 244.3 Ib. 241.8 Ib. 330,26 Ih. 
A3: 166.3 1b. B3: 165.61. |C3: 105.6 Ib. C3 108,8 Ib. | (108.5 kg.) (110.0 kg) (1008 kg.) — | — (149.9 kg.) 
(75.0 ky.) (75.3 kg.) (76,3 kg.) 2 kg.) 
A4: 200.36 IU. B4: 200.5 lbs. C4 : 200.5 Ibs C4 | 
(90.9 kg.) Wi kg.) | (91 kg.) 
NB: = mu - zs | 
A2, 24.02 in. B2 24.02in. (C2, 24.62 m, (C2 30.09 in. 31.54 in. 3000im. — | 
Overall 43: (0,028 m.) R3 (0:625 m.) C31 (0.620 m.) C3 (0.703 m.) (0,802 m.) (0.703 in.) 
Length — A4: 20 m, — B4. 20 in. — O4: 20 in. — C4 
(0.058m.) — (0.008m.) ^ (0.058 m.)| 
Overall — A2, 29.56 in, B2) 20.60 in. C2) 20.60 n. C2, 29.50 in. | 2 in. 32.32 in. 3232im. — | — 3232 in. 
Width — Ad (70 m.) B3, (0.75 m.) C3 (076 m.) (C3. (0.76 m.) | — (0.821 m.) (0.821 m.) (0.821 m.) (0.821 m.) 
Ad! Ba! c4) cal | 
Overall A2: 20.50in. B2: 2 C2: 20.59 im. (C2 : 20.50 in. | | 5 
Height (0.518 m.) (0.518 m.) — (0.018 m)| — 25.2 in. 25,2 in. 26,04 in. 26.64 in. 
A3 : 22.60 in, BS: C3; 22.69 in. [C3 : 22.59 in (0.64 m.) (0.64 m.) (0.077 m.) — | — (0.077 m.) 
(0.073 m.) JL. (0.573 m.) 
M33 in. CB4sS3in. — (04: 23 in, C4 ; 
(0.584 m.) — (0584m.)  (0.584m.) — (0.584 m.) 
Gear Direct Direct Diret | 17:27 Direct Direct. Direct 
Ratio | x 
LYCOMING FLAT-SIX ENGINES 
| O-435-A* | 0-435-C G0-435 GO-435-B 
No. of Cylinders “| 6 | o 6 6 
Bore x Stroke m Aj in. x 3pm. 4j in. x 3j in. 4j in. X 3j in 4] in. x 3j in. 
| Qu x 084 m/m) (123:7 x 98.4 m/m.) (123.7 x 984 m/m.) (123.7 % 98.4 m/m.) 
Capacity | 434 cu. in. 434 ou. in. 7 434 cu. in. 434 cu. in. 
(7.1 litres) (7.1 litres) (7.1 litres) (7.1 litres) 
Compression Ratio... ~ w5:1 85:1 | — a: ii 78:1 
Normal Output 190 hyp. at 2,550 r.p.tn. 100 b.p. at 2,550 r.p.m. 210 h.p. at 3,000 r.p.mn. 220 h.p. at 3,000 r.p. 


(uirserew speed. 1,025) 


(uirserow speed 1,9: 


5) 


Octane No. 


73 


73 73 


73 


Weight Dry 


379.37 lb. (172.2 kg.) 


350.12 Ib. (158 9 kg.) 399.2 Ib. (181.2. ke.) 


401.10 Ib. (182.1 kg.) 


Overall Length 


46.32 in. (1.177 m.) 


47,70 in. (1. 


45.48 in. (1.150 m.) 


47.70 in, (1.232 m.) 


Overall Width .. o 82.32 in. (0.823 m.) 32.32 in. (0.821 m.) 32.32 in. (0.821 m.) 32.92 in. (0.821 m.) 
Overall Height .. 39804 m. (0.713 m) — | — 2804 in, (0.713 m.) 29.01 in. (0.752 m.) 29.01 in. (0.752 m) 
Gear Ratio E Direct Drive Direct Drive 77:120 77: 120 


* Letter "A" denotes automotive 


of case on the six Halves of cuse secured by studs 
and nuts 
Ixpuerion ~ Marvel-Schebler single barrel carburettor attached. to 
bottom of oil sump casting, The distributing zone is submerged 
in oil. Separate induction pipes lend to inlet valves. 
IoxiTION.— Dual. Scintilla magnetos driven by spur years from the 
ar 


ylinder model 


-Full pressure type, including valve mechanism, 
Crankshaft equipped. with centrifugal sludge-removers. Pistons, 
gudgeon pins and accessory drive gears Inbricated by «plus 

Sump capacity (O. gullons (7.510 litres) und. (0-4: 


5) 


3 U.S. gallons (11 


ACCESSORI 


Drive for dual magneto, starter, generator and single 
tachometer are standard, In addition drives for fuel pump, vacuum 
pump. generator and dual tachometers can be supplied 

DiMENSIONS, Wetowrs AND. Perronmasce,—See Table. 


LYCOMING HELICOPTER ENGINES. 

Lycoming opposed air-cooled engines for use in helicopters 
are arranged to be mounted with the crankshaft in a vertical 
plane. The standard AN splined drive-shaft is replaced with a 
flange for close-coupled uttachment to the free-wheeling device 
or clutch, 

As a helicopter operates without any particular velocity 
relative to the surrounding uir it is necessary to provide a power- 
driven cooling-fan. Lycoming engines are equipped with an 
uxial-flow fan mounted on the upper end of the crankshaft with 
diffuser-vanes below the fan. Cowling is provided to direct the 
air flow around tho cylinders for proper cooling and through a 
duct to un oil cooler, 

Owing to height limitations the six-cylinder engines are operated 
dry sump. ‘The accessories are mounted radially and the bottom. 
of the accessory housing provides a sinall sump for the scavenge 
pump. 


typo necessories nro furnished. with the engine. 
inchado accessory drives for uso with Eclipse type equipment. 


The four-cylinder engines being shorter ure arranged with u 
wet sump below the accessory fiouiing, The accessories are 
arranged parallel to the crankshaft centre-line. 
The induction system is disposed on the side of the engine 
opposite the cooling air cowling for use with a vertical carburettor. 
The following particulars relate to the O-435-D engine which 
forms the power-plunt of the Sikorsky R-6 helicopter. 


All other models nro furnished without necessories but 


series, thus providing maximum interchangeability of parts, 
The R-680-F. series engines only may be equipped with either 
controllable ur lixed-piteliaieserews, "lic K-GS0-1EE is available 
as a trainer engine with front exhaust collector for use without 
cylinder air baffles. 


TvrE.--Nine-cylinder air-cooled radial. 


Number of Cylinders 


Bore and 


6 


" 4 in, x Jj in. (123.7 x 98.4 10/m;) 


Cupu " [ET 


+ mm. (7.1 Titres) | 


Compression Kutio . . 750;1 


h.p. at 3,000 r.p.m. at sea level 


Normal Output — .. 


Octane No. .. 100 


433 Is. (196, 
with cooling tan and cool 


Weight dry. . ; 
Wr system 


Height 


43.50 in. (1.105 m.) 


33.50 in. (0.824 m.) 


Width (maximum) .. 


Width (minimum) 


30.00 in. (0.762 1n.) 


THE LYCOMING R-680 SERIES. 

'The production models of the Lycoming nine-cylinder radial 
air-cooled engines are divided into two groups: the R-680-E 
Series and the H-080.D4E) Series. The basic design features 
and the construction details are essentially similar for both 


CYLINDERS.—Bore 4f in. (117 m/m.), Stroke 4} in. (114 m/m.). 
Displacement 680.4 cub. in. (11.15 litres). Forged steel barrel 
with integral fins heat-treated between machining operations. 
Aluminium-alloy heads screwed and shrunk on. Hemispherical 
combustion chamber, Cylinder-head, with enclosed-type valve- 
rocker boxes and cooling fins integral, is machined from an 
aluminium-alloy casting. Intake and ‘exhaust valve-seats of 
nluminium-bronze, hardened steel exhaust-valve guide, aluminium- 
bronze intake-valve guide, and aluminium-bronze spark.plug 
bushings are shrunk into head. 

PisroNs.—Forged alurninium-alloy, ribbed on inside for increased 
strength and cooling. Three compression rings and one oil 
regulator ring above gudgeon pin, one scraper ring below. 
Gudgeon pins float in bi pistons and connecting rods. 

Connectine Rops.—Solid * -section master-rod of forged chrome- 
nickel steel with eight interchi able articulated rods. The 
solid big-end carries a steel-backed high-lead bronze bearing and is 
provided with fanges on each side which form the supports for 
the link-pins of the articulated rods, Articulated rods are of 
forged steel, Bronze bushings in both ends of articulated rods 
which in turn bear directly on "Nitralloy" link-pin and gudgeon 
pins. Tho articulated rod link-pins are locked into the master- 
rod by clamping plates, one for each two pins, Master rod is in 
No. 7 cylinder, one of the lower cylinders, to insure proper lubric» 
ation When starting and idling. 

CRANKSHAFT.—Single-throw two-piece forging of special alloy steel— 
hollowed for oil circulation and lightness. Counterweights ere 
forged integral with the crank-cheeks, Shaft carried on two main 
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main bearing hub is bored for removable splined bushing which Cannunar Bendix-Stromberg Model NARTA — single-barrel 
drives accesuory drive-shaft. wrburettor, with economiser, metering-typo mixture 
CnaNxcAsE.—Four component sections, secured together on flanged weeleratiny pump. A in. dia. cast magnesiur 
surfaces by studs and nuta to form rigid assembly. Thrust- JuNitiox. Ono dual Scintilla magneto fires two sparking-plugs per 
bearing housing (front section) and acoessory-drive housing (rear cylinder through two distributors on rear case 


section) are machined from magnesium-alloy castings, Front —LUnRiCATION Systes.—Full-pressure type, except for reduced-pressure 
main bearing plate is machined from aluminium-alloy forging 


10 oil led to valve-rocker bearings. 


inder walla and gudgeon 


Each section is heat-treated prior to final machining. Eight pins are lubricated by excess oil thrown from orank-pin, One 
mounting lugs on rear circumforenco of main crankcase section. pressure pump and two scavenging pumps in one complete unit 
Front main bearing plate, attached to front of main crankcase, mounted in lower left side of accessory drive housing 
S supporta front main ball or rollor-bearing and cam-idlor assembly. Arascnew Diuve.—Direct. Rotation, from airsorow end, anti 
ITI PIU Penh oes Oh tke Tae one ee MES SESSEL ee 
y m d ctio! c » Dimensions (R-680 all types).— Overall diameter 43.5 in. (1,104.9 
operation of hydro-controllable airscrew. | Accoasory-drive housing, m/m.), Overall length 37,03 in. (040.6 m/m.), Diameter of mounting 


at rear of main crankcase, supports n self-aligning ball-bearing for 
nccessory-drive shaft 

VALVE GEAn.—Ono inlet and one exhaust valve per cylinder at 30° 
to centro-line, both of tungsten steel, first is solid, second sodium 
cooled 


bolt circle 19.25 in. (489 m/m.), Mounting bolta (8) Diameter j in 
(9.53 m/m.) 
WEIGHTS AND PERFORMANCE.—Sce Table below 


LYCOMING R-880 RADIAL SERIES 


R-680-B41 R-680-E3A 
No. of Cylinders 9 9 | 
Bore 4j in. (117 m/m 4f in. (117 m/m 
Stroke 4} in. (114 m/m.) 4j in. (114 m/m.) 
Capacity 680 cu. in 680 cu. in 
(11.15 litres (11.15 litres) 
Compression Ratio 5.5/1 7/1 
Rotation R.H. Tractor R.H. Tractor 
Gear Ratio Direct Direct 
Diameter 43.5 in. (1,105 m/m 43.5 in. (1,105 m/m.) 
Length 7.5 in in.) 
(953.1 m/m.) m/m.) 
Octane No. 73 87 
The 212 h.p. Lycoming 0-435-D helicopter engine Weight Sas Ib, 
ball-bearings and one deep-groove ball-thrust bearing. Rear Take-off Powor 300 h.p. 


crankshaft section consists of rear crankcheek, with integral 
counterweight, and rear main bearing hub. End of crankchook 
is split through crank-pin bore, to permit proper clamping action International Rating E 
on crank-pin when clamping bolt and nut are tightened: Rear The 285 h.p. Lycoming R-680-E3A nine-cylinder radial engine. at 2,100 r.p.m 


at 2,300 r.p.m 


85 h.p 
200 r.p.m 


PACKARD. 


THE AIRCRAFT ENGINE DIVISION OF THE PACKARD MOTOR 
CAR COMPANY 


Heap Orrice AND Works: Detroit, Micu 


President and General Manager: G. T. Christopher 
Vice-President in ch f Engineering: J. G. Vincent 
Factory Manager N. Brown 

Director of Engineering Arthur Nutt 


The Packard Motor Car Co. was incorporated in 1900 for the 
purpose of manufacturing automobiles, and first entered the 
Aircraft Industry in 1915, The first experimental Liberty 
engines were developed by the company and 6,500 of these 
engines were built under contract during the War 

In 1928, the Packard Company developed the first Diesel 
air-cooled radial aero-engine This engine had an official rating 
from the U.S. Department of Commerce of 225 h.p, at 1,950 
rp.m. and on May 25-28, 1931, a World's Non-refuelling 
Endurance Record of 84 hrs. 33 mins. was made at Jacksonville, 
Fla., by Messrs. Walter Lees and Frederick Brossy, in a Bellanca 
Pacemaker fitted with one of those enginc 


ber, 1940, the Packard Company undertook to build 


T yco Merlin engine for both the American and British 
€ The two Packurd-built Merlin engines to 
be were set in motion on their test-beds at a special 
remony whicl held ut the Detroit. works on August 2, 
1941 
Packard-built Rolls-Royce. Merlin engines were in full pro 
tion from 1942. The original Merlm 28 was built under 
designation V- 1650-1 ] supplied. for installation in the 
( P-40F W awk and in the D.H. M juito and A 
both British an in. built 
In 1944-45 tl kard c win producing the V-1650-3 The Packard V-1650-3 (Rolls-Royce Merlin 68) twelve-cylinder Vee liquid-cooled engine with two-speed two-stage supercharger. 
[ engin bstantiilly the siuno ns the 
forlin 61 with two-speed t © supercharger and were in Packard-bu royce Merlin 68, Merlin 60 and Me vero used in the later versions of the D.H. Mosquito, Avro 
lin tl h Amer ID and R.A.I :IIL — 206 engine the two-speed two-stage supercharger ty Lancuster and Supermarine Spitlir 


PRATT & WHITNEY. During the war period, u 


I ilit requirements for Pratt & TEN hend integral va lin 
THE PRATT & WHITNEY AIRCRAFT DIVISION OF THE Whit ngi ssitated continual and large oxpa ved and. shr » forged ch l 
UNITED AIRCRAFT CORPORATION. f luction fac New vonstruction at the mam plat havin ] all \ ^ 1 

H ) Wons East HARTI 8, Co CTICUT in East. Hartford wa pplemented by the establishment of , MM, À $ 1 
; ial ^ Mite y ithir t livo milo ra ri n a dE Lexi l 
1 M vaution's li l pended [ rt Four id rihl mpm 
M 1 n r i Fork n Ka 1 S " 
W ; t \ par vrol " I uid 
4 Kelvinnt ind t iatior panies—Ja l Cor per ri 
er: A. v. D, Willige t ro building Prat W y it a nom t [ n len 
ager : T, E. Tillinghast lien Si per'enpih ] R " t artioula: 
I D. M In nt i pansion and production by licer ls wttached | t ; Each rod 
lnshed. tor n ind pi 
k en MS i ! s " s MP e I t M Mi CRANKSHAFT Single-throw two » type nachined from forged 
r " he manula perateid government-finunced plant at. Kansas City nilbvoat h n Pile) iov or eel 
» it 1d THE PRATT & WHITNEY WASP-JUNIOR R-985 SERIES. si snk, with ball t ` iot 
i a e T Tvt i linder nir led radial CRANKCASE,—Noso section is à hemispherical magnesium casting 
be i ( r à k in, (131 Capacity 085 encloses cam and operating mechanism and carries valve-tappe 
raft Corpr i 0.14 htres), Compresi mio G: i Main crankcaso, in two similar sectiona machined together, divid 
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T aa 


Take-off 


Compression | Blower | Gear Ratio | Woight Dry Diametor Octane 
Power Rating Rating Ratio Ratio I No. 
450 h.p. 450 hyp. 6.1 10.1 | Direot-drive (068 Ib. (303 kg.)46.06 in. (L170 m.) — 91 
at 2,300 r.p.m. | at 2,300 r. p.m 
400 lip. 450 l.p. i 
SB3 450 h.p. ut 2,200 r, p.m. | at 2,300 r.p.m ol 10: 1 | Direet-drive |608 Ib. (303 kg.) 46.06 in, (1.170 m.) WI 
at 2,300 rpm. | at 6,000 ft, at 3,500 ft 
| (1,626 m.) (1,005 m.) ! 
THE PRATT & WHITNEY WASP R-1340 SERIES, 
z | 
Engine Take-off Normal Military Compression | Blower Gear Ratio | Weight Dry Dinmetor Octane 
Modol Powor Rating Rating Ratio Ratio No. 
550 hip 600 h.p. 
SIHI 600 h.p. at 2,200 r.p. m. | nt 2,250 r.p.m. 6:1 12:1 | Direot-drive [804 Ib. (392 kg.) 51.75 in. (L314 m.)| 91 
at 2,250 r.p.m. | at 8,000 ft nt 0,200 ft 
(2,440 m.) (1,890 m.) | 
550 h.p. 600 h.p. 
600 h.p. at 2,200 r.p.m. | at 2,250 r.p.m. [EN 12:1 | Direct-drive 864 lb. (392 kg.)|51.75 in. (1.314 m.)) — 91 
at 2,260 r.p.m. | at 6,000 ft at 3,000 ft, 
(1,625 m.) (015 m.) 
550 h.p. 600 h.p | 
SIHI.G 600 hp at 2,200 r.p.m. | at 2,250 r.p.m. 0:1 12:1 3:2 [930 Ib, (422 kg.)|51.75 in. (1.314 m| 91 
at 2,250 r.p.m nt 8,000 ft at 6,200 ft, | | 
(2,440 m.) (1,890 m.) | 
| | 
THE PRATT & WHITNEY TWIN-WASP R-1830 SERIES 
Engino| Take-off [Normal Rating Normal Rating] — Military Military Com. | Gear Fuel 
Model Power (low blower) | (high blower) Rating Rating — |presmon Ratio Woight Dry Diameter [Grade * 
| (low blower) | (high blower) | Ratio 
1,050 h.p. | 1,200 h.p. | 
jO hap, [nt 2,550 r p.m at 2,700 r.p.m | 9,7: 1| 007 ; 11,438 Ib. (052 kg.) 48.13 in. (1 
00 r.p.m.| at 7,500 ft at 3,700 ft r 
(2,285 m.) (1,130 m.) | 5:1 | 
| 1,100 h.p 1,000 h.p 1,200 h.p | 
1,200 h.p. [at 2,550 r.p.m. at 2,550 r p.m.|nt. 2,700 r.p.m.at 2 0.7: 1| ..007 : 111,460 Ib. (662 kg.)48.13 in. (1.222 m.)| 1? 
S3C4-G Jat 2,700 r.p.m.| at 0,200 ft at 12,500 ft. | at 4,900 ft. | at 13, or | 
(1,890 m.) (3,810 m.) | (1,495 m.) (3,995 m 5025: 1 
fo0hp. | 200 h.p 900 hp 
SiC4-G 200 hap. fat 2,650 r.p.m. aat 50 r.p. [nt 2,700 rap.m.jat 2,700 r.p.m.| 6.7. - 1 6675 11,460 Ib. (662 Kg.)48.13 in. (1 125 
at 2,700 r.p.m t 7,800 ft. | at 15,400 ft at 3,700 ft at 17,400 ft. | or | 
2,285 m.) (4,005 m.) (1,130 m.) 5,305 m.) 5026 : 1 = 
* Fue] Grade 125, Anti-knock value, lean mixture 99 by A.S.T.M, D. 357-41 T method 
Anti-knock value, rich mixture S x 1.0 cc. by C.F.R. 3C method 


on centre-line of cylinders and united by through-bolts and 
flanges, is forged from aluminium-alloy 


Blower section contains 


Normal 


ylinder 


Military 


entrifugal supercharger and mounting lugs for installing engine 
Accessory section, in rear, carries all accessories and has integrally 
cast vanes in carburettor intake elbow for balanced diffusion of 
inixture 

Varve Gran,—Completely enclosed. Cam-drum, rotating counter- 
clockwise at one-eighth crankshaft speed, drives overhead valves 
through push-rods and rocker-arms 

INDUCTION SYsTEM.—Stromberg self-priming carburettor with idle 
cut-off, primer tubing and distributor. Mixture is fed from car 
burettor through intake elbow containing the diffuser vanos 
mentioned above to the supercharger and diffuser in the blower 
section and thence to cylinders by tangential intake pipes. 

ERCHARGER.—Built in ‘centrifugal type. Impoller-shaft in line 

with crankeaso and driven from it through a spring-coupling 
mounted inside the rear crankshaft gear. 

IaNrrioN.— Two Scintilla magnetos located on accessory section, 
each firing spark-plugs in all mno cylinders independently. Pratt 
& Whitney type dual ignition manifold, front and rear, provides 


shorter leads to spark-plugs. Radio shielding is incorporated 
Lupnicatios.—Forced lubrication by gear pump in rear section 
Oil a passed through blower section, then through lower part of 


the power section above sump and into separate line in nose section 
which control-valve. Pressure oil the 
nose is ded through distributing grooves around the tappets, to 
metering ports, whence push-rods and valve-gear are automatically 
lubricated under constant pressure. Master-rod bearing, knuckle: 
pin bushings, carn and cam-gear are all force-lubricated from 
pressure oil. Accessory shafts und supercharger gearing are 
lubricated by drilled passages from oil-strainor chamber in rear 
section snd an oil-jet in the main oil-feed line. All other parts 
are lubricated by mist or spray from pressure-oiled parts 

Accessory Daives.—Acceesories all grouped in rear, driven by threo 
lay-shafts extending entirely through blower and rear sections ; 
Each shaft carries a spur-gear at its forward end, which en 
drive-gear attached to rear of crankshaft. Upper shaft provides 
drive for starter and generator. Each of two lower shafta drives 


contains airscrew from 


THE PRATT & WHITNEY WASP-JUNIOR R-985 SERIES. 


one magneto through an adjustable coupling. By a bevel-gear The 450 h.p. Pratt & Whitney **Wasp-Junior'"' R-985 radial air-cooled engine. 

on each lower shaft four vertical drives are provided. "he upper 

ends of these ure drives fur various types of accessory pumps or row thrust bearing if mounted at the front end of the nose and shrunk on a forged steel cylinder barrel haying integral fins. Ex 
gun synchronisers Two tachometers projecting outwards from. tion, ‘The front main crankcase also supports the cam and eam haust ports have shrunk-im stainless-steel liners providing slip 
tho rear case are driven through worm gears ut right. angles to the reduction g Valve tappets mounted in guides are located in joint with exhaust steel pipes. Chrome-molybdenum cylinder 
vertical shafts, The lower shafts driven from the same bevel an extension of front main erankense directly over the cam track barrels are machined from steel forging, tapered towards hemis 
gear drive the oil pump on tho right and the fuel pump on the — Lunmucation.—Direet-drive engine lubricated by gear type pump pherical combustion chamber, thus compensating for expansion 
left. On the left side of the engine a third bevel gear suitable located in rear section ns in “Wasp-Junior,” excapt for internal and providing longer life. Ahuninium-bronze valve-seats for 
for driving à. vacuum pump or hydranlie pump meshes with bevel piping instead of drilled passages in the lower part. of the lower intako, steel for exhaust. are shrunk mto head. — Pressure-battles 
gear on the magneto drive shaft. Drives. or accessory pumps (or ection. Geared engines aro similar oxeopt that thoro is nn oil to provide uniform cooling to entire cylinder in all flight conditions 
gun-synehronisers) and two tachometers, Lower shafts drive feed pipe in the reduction genr housing that eurries oil to the bull standard. 


oil pump on right and fuel pump on left 
drive left 


Dimensions, WEIGHTS AND PERFORMANCE. 


also provision for angle bhriag 


on lower side. 


Seo Tablo. 
THE PRATT & WHITNEY WASP R-1340 SERIES. 
The description of the “Wasp” is generally similar to that 
of the "Wasp Junior" except for the following. 
Cy iN DER&.— Hore und Stroke 5] in. (146 m/m.), Displacement. 1,344 


cub. in. (22 litres) Tyre. 
CHANKCASE.— On genred-drivo engines, the nose section is a hemis- CYLINDERS 
pherical aluminium forging, which houses the planetary reduction cub. in 


gears, There i» à. pad for mounting the sirkerew governor, "he 


bearing and reduction ge 
Repuerion G 
and supported by a rolle 
gear is bolted to the noso sı 
in the gear ca 
Dimensions, WEIOITS 


(30 litres) 
wlumininm hend 


AR. a drive 


Comprise 


hat is splined to the airsc 


Bore and Stroke 5j in 


AND PERFORMANCE 


rew shaft 
Seo Table. 


gear splined to the crankshaft 
bearing in the anchor plate 

tion and meshes with the six pinions 
Gear ratio 3 : 2. 


THE PRATT & WHITNEY TWIN-WASP R-1830 SERIES. 
Fourteen-oylinder two-row air-cooled radial 
(139,50. m/m.) 
Compression ratio 0.7 ; 1 


Capacity 
Built up of cast 
With integral valve mechanism housing, screwed 


Pistons.—Forged aluminium, ribbed on under side of head for 
strength, have finned inner skirts for additional cooling surface. 
Three compression rings, one oil scraper ring and one dual oil 
control ring each. 

CowNEcrING Rops. 


A fixed 


Two-piece master-rod, with detachable big.end 
cap and lead.silver bearing and six “L’-section articulated rods 
for each row ch articulated rod is bronze-bushed for both 
gudgeon and knuckle-pins 

CRANKSHAFT.— Two-throw. one-piece type 
bearings in crankcase sections, aM located by the front main 
bearing. Airsorew-shaft is supported within crankshaft by lead 
copper pilot bearing and in nose section by deep-groove ball-bearing 
which absorbs engine thrust 


, supported by three moll 


1,830 
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Power sections machined together 
Noso section houses reduction goara 
Hamilton-Standard 
or other controllable 


from aluminium forgings. VALVE GEAR. 
Hydromatio full 
A drilled oil passage 
Part of nose section provides means for operating nirscrew 
Vower sections joined by through-bolta 
ection, bolted to power section, contains supercharger and carries 
for mounting bolts 

ate section, bolted to blower section, carries down-draught 
arburettor and impellor gear train. 


bronze-bushed. 


Section of new 


design is bolted to blower intermedinte seotion 


One inlet and one exhaust valve per cylinder, Exhaust 
valves aro sodium-cooled and have stellite seats, Actuated by 
ball-bearing rocker-arms and push-rods of heat-treated aluminium 
alloy with hardened steel ball-ends. Two shelf-mounted cams, 
one in front power section and one in rear, nre driven by spur 
reduction gears directly off crankshaft nt one-eighth crankshaft 
speed, — All valve gear, including push-rode, is completely enclosed 
and oibtight. — Internally-drilled passages provide lubrication for 
push-rods and rockor-arm bearings 


SUPERCHARGER 


Soveral types availablo, 
such ns 


singlo-stage single-specd, 
single-stage two-speed, or two-stage 
two-speed. Large diameter impeller 
of improved design, carried by high 
capacity ball-bearings, iw driven by 
dual intermediate gear» containing 
spring-type flexible drives to absorb 
shocks and to equalize driving loads 

INpvcrioN System.— One Stromberg 
injection carburettor with automatic 
mixture control, idle cut-off, primer 
tubing and distributor, from which 
mixture passes through vanes in inter 
mediate rear section of supercharger, 
through diffuser plate and induction 
passages, providing uniform distri- 
hution and contributing to improved 
performance at. height. levels. 

Taxit10s.—Two Scintilla flange. mounted 
magnetos each operate independent set 
of spark-plugs through singlo ignition 
manifold which is attached to the 
front. of the power section to simplify 
maintenance and provide shortest 
possible leads. Radio shielding is 
standard 

LunniCATION,— Forced-feed lubrication by 
gear typo oil pump with separate low 
pressuro system to accessory drives 
in rear-aection regulated by inde 
pendent low-pressure — relief-valvo 
Inter-rocker box nnd inter-cylinder 
drain-pipes connect to separate sump 
from which the return oil is scavenged 


by pump Incated in nose 


The Pratt & Whitney Double-Wasp R-2800 eighteen-cylinder radial air-cooled engine. 


The Pratt & Whitney Wasp R-1340 nine-cylinder 
radial air-cooled engine. 


Repverios Gear 
Optionally, spu 


Accrssonv DRlvES.—All accessories are grouped in the rear and are 
driven through an intermediate gear train by a single-drive shaft 
splined directly to the rear of the crankshaft. Provision is made 
to drive two gun-synchronizera or auxiliary accessory pumps, two 
magnetoa, two tachometera, vacuum pump, oil pump, fuel pump, 
starter and generator drives, Generator drive may be used as a 
30 h.p. take-off to drive a remote accessory gear-box. Pressure 
lubrication through drilled passages ia provided for vacuum pump 
drive and gun-synehronizer or auxiliary drives 

DiwENSIONS 


Pratt & 
gear 007 


Whitney planetary reduction gear 


1, or bevel gear 3! 


Wrionrs ayn Pyuronwaxck.—8ee. Table 


THE PRATT & WHITNEY TWIN-WASP R-2000 SERIES. 


Phe R.2000 Twin-Wasp is a 
Series 


development of the R-1830 
As its designation implies it is of slightly bigger capacity 
and has a maximum output of 1,350 h.p 


The R-2000 has new cylinders with the bore increased to 


1.76 in, (146 m/m.), but retains the crankcase, crankshaft, 
conne yde, eto., of the R-1830. Tt was designed for v 
in the DC-4 (C-34) and is not installed in any other 
verophane 


THE PRATT & WHITNEY DOUBLE-WASP R-2800 SERIES. 


The general construction of the Double-Wasp is similar to 
that of the Twin-Wasp previously described 
TvPr.—Eigh lindor two-row air-cooled radial 


Cyunpens.— Bore. 52. in 


(140 m/m), Stroke 0 in, (15 
Capacity 2,804 cub, in 


(45.9 litres) 


*4 m[m.). 
Compression ratio 6.7 
INpUcTION.— Stromberg PT-13F 1 injection carburettor with automatic 
mixture control and idle cut-off, primer tubing and distributor 
lowirioN. One double Seintilla DF-3 whilded and compensated 
1 two distributors mounted on the reduction gear 
iplete radio shielding. 
"urgear planetary type. 
1 are availab! 


Revoction G 


Alternate ratios of 
100, 500 


All ac 


gh an intermediate gear t 


mws nre grouped in tho rear and are driven 
haft aplined 
Standard drives provided 


lual tachometer, vacuum pump, 


^ single-drive 


y to the rear of the erankshaft 
generator, fuel pump, 


dual side 


irscrew 


governor Angular drives for either auxiliary or gun 
vnehroniser drive 
Dinexsions, WeiunTs axb PEurORMANCE.— No data available 
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RANGER. 


RANGER AIRCRAFT ENGINE DIVISION OF THE FAIRCHILD 


ENGINE AND AIRPLANE CORPORATION. 
Heap Orrick AND Works: FARMINGDALE, L.I, N.Y. 
Chairman of the Board : Sherman M, Fairchild 
President : J. Carlton Ward, Jr. 

Vice-President and General Manager: Harold H. Budds 
Chief Engineer: A, T. Gregory 
The Ranger Aircraft Engines Division dire 


craft engines of six and twelve cylinders 

The Division has devoted its greatly 
enlarged facilities entirely to the prod 
uction of engines for the American Armed 
Forces, Two basic models have been in 
production, the six-cylinder 6-440C and the 
twelve-cylinder geared and supercharged 
SGV-770C-1. Considerable development 
is being undertaken with the latter engine 

The 6-440 has been used in various 
training aircraft, notably tho Fairchild 
PT-19 and PT-26, Tho SGV-770C-1 was 
the power-plant of the Curtiss SO3C 
Scout-observation monoplane 

The development of a new inverted Vee 
twelve-cylinder engine for installation in 
post-war commercial aircraft was announce 
ed in October, 1944. This engine, the 
SGV-770D-5 is described and illustrated 
on page 85 


THE RANGER 6-4400 SERIES. 
TvPk.—Six-eylinder in-line inverted aircooled 
CYLINDERS Bore 4j in. (1048 m/m.) 

Stroke 5} in. (1288 m/m.) Cnpneity 
441 cub, in litres) Compression 
ratio 6 Ohrome-melybdenum 
steel forgings with integral fins and 
mounting flange. Cast aluminium-alloy 
heads have integral fins, spherically 
machined combustion chamber and are 
screwed and shrunk on the barrels, 


The 700 h.p. Ranger SGV-770D-5 twelve-cylinder inverted Vee geared and supercharged engine. 


Bore 


Stroke 


Capacity 


Compression Ratio 


Gear Ratio 


Weight (Dry) including standard| 
equipment 


Take-off Power 


Rated Power 


Octane No. 


312 


ts its entire 
activity to the development of inverted, in-line, air-cooled air- 


Aluminium-bronzo valve-seats, ono inlet and 
shrunk on to the heads. Two sparking plug inserta nre shrunk to crank-pins, Crank cheeks are d 


and ecrowed in and pinnod 


Pistoxs.—Machined from nluminium-nlloy, Three 
rings and one oil seraper ring. Gudgeon pins nre of heat-treatod spline for the nirscrew bub. Two pendulum-t 


alloy, retained by snap rings 


CowNmeormNG Rops.—I-section machined from chromoe-molybdenum € 
I-backed cadmium silver bearing shells used 


steel forgings. Ste 


RANGER AERO-ENGINES 


6-4400-2 | 0-440C-3 6-440 
Six-cylinder 


Six-cylindor Six-cylinder 


4} in 44 in 
(104.8 m/m.) (104,8 m/m.) 
54 im 5) in | 
(128.8 m/m.) (128.8 m/m.) a 
441 cu. in 441 cu. in 441 cu. in 
(7.2 litres) (7.2 litres) (7.2 litres) 


605) 0.2:1 


175 h.p 180 h.p. 190 h.p. 
at 2,450 r.p.m 


at 2,450 r.p.m nt 2,450 r.p.m 


compression 


(104,8 m/m.) 


376 Ib 
(170.7 kg.) (170.7 kg.) 


at 2,450 r.p.m at 3 


aro ventrifugal oil cleaners and also ns oil transfer 
led for 
oil from main journals to erank-pina. R 
standard starter jaw. Front end hos a Standard 


dampers are located on the first throw (rear) of t 
VASE.—Barrel type of heat-treated aluminium-alloy 
seven main bearings apht longitudinally and clamped 


for main rod bearings and bronze bushings for tho little ends. long studs anchored in th and extending through 

Cnanksntart.—Six-throw en bearing shaft, and lower webs Front section w thrust aring and 
dynamically balanced to close limits. Main journals and crank genre for STIRS: ornari E shaft a are camshaft 
pins are hollow and fitted with oil plugs, These plugs act as drive shaft. Ronr section carries drive gears for the ac 


Vatve Gran.-— Underliend camahaft is n heat-treated alloy steel forging 
carried in housing bolted direct to cylinder-heads. Supported 
on eight bearings, one at each end and one adjacent to oach 
of six pairs of cama, Valvea operated by rocker-arms, provide 
with crowned roller cnm followers and ball-type adjustin 
scrows, From hollow camshaft pressure oil is fod direct to cam 

shaft bearings. Holes drilled in camshaft between each pair of 

emma supply a spray of oil to rocker-nrma, cam followers and 
adjusting screws. Camshaft housing and cover of magnesium 


alle cover serving n4 engine oil sump. Torsional vibration 
damper on rear of cnrnahnft 

CannunaTtON.—One Stromberg or Marvel Schebler updraught car 
burettor supported on » dividing Teo bolted to crankcase on left 
side between eylindera 3 and 4. Tee connecta carburettor with 
two pipes lending to two manifolds, each of which supplies three 


cylinders 
Tonrrion.—Two Bendix-Scintilla type SBOR magnetos mounted on 
upper erankenae nt rear. Plain ignition wiring and sparking-plugs. 
Shielded wiring and sparking-phig 


Accessory Drives.—Drives for all accessories, and mounting pads 

and connections located at convenient points on rear of engine 
They consist of starter, generator, fuel pump, vacuum pump and 
tachometers. Drives aro protected from crankshaft torsional 
vibration and shock loading by n long hollow flexible shaft in top 
of crankcase upper section. ‘This shaft transmita the drive from 
the airacrew end to the accessory drives in the rear section and 
isolates them from any detrimental vibrations, Accessory d 
shaft carried in seven main bearings in the crankcase webs and 
ts as a header for the distribution of oil to main bearings and 
front end of engine. 


LunRICATION.-—Full pressure type. Pump on crankcase rear section 
feeds oil through hollow engine shafts and cast-in passages, there 
boing no external pressure oil pipes on engine. Return oil draws 
from crankease from camshaft housing through camshaft vertical 
drive shaft and front and drain pipe at rear. Double suction 
scavenge pump on rear of camshaft housing returns oil through 
either end of housing to supply tank 


CoortNG,—Pressure-type cylinder baffles ure standard equipment 


Dimensions,—Length overall 53.150 in. (1 
21.694 in. (0.549 m.), Height overall 


m.) Width overall 
50 in. (0.854 m.) 


Wetours AND Perrormance.—See Table. 


THE RANGER SGV-770C-1. 


CyrispERS.—Bore 4 in, (101.6 m/m.), Stroke 5 in. (120 m/m.) 
Capacity 773 cub. in. (12.6 litres). Otherwise as for 6-440C Series 
Pistons,—Samo ns for 6-440C Series 


CoNNECTING Rops.—Fork-and-blade type. Lead-plated steel-backed 
copper-lead benrings held in tho forked rods, the blade rods bearing 
on the outer diamoter of the shells between the forks 

CRANKSHAFT. —Samoe as for 6-440C Series 

Crankcase.—Same as for 6-440C Sories 

Vatve Gean.—Two underhoad camshafts, each driven from a separate 
vertical drive shaft from front end of crankshaft. Gear and 
lubrication as for 0-440C Series. 

Cansunation.—Holley non-icing carburettor feeds inlet side of 
supercharger housing in the crankcase rear section. 


neto with two twelve-cylinder 
at rear. Radio shielding 


IGNiriON.—Scintilla double m 

istributors on upper crankea: 

Accessony Drives.—Similar to 6-440C Series except that the 
accossory drive shaft is located in the lower section of the crankca: 
at the point of the Vee formed by tho cylinder-blocks. Accessory 
drives for starter, generator, gun synchroniser, magneto 
distributor, fuel pump, vacuum pump, hydraulic mechanism fuel 
puinp, mechanical tachometer and electric tachometer 

LUBRICATION Same as for 6-440C Seri 

Revuction Gean.—Gear ratio 3 : 2. Herring-bone type. A short 
flexible quill shaft with gear-tooth splines at both ends provides 
drive from the crankshaft to the pinion gear installed concentrically 
over the quill shaft, This unit floats on two sets of roller-bearings 


0-440C-5 | V-7700-1 
Six-cylinder ‘Twelve-cylindor 
| geared and 
supercharged 
44 in 4 in 
(104,8 m/m.) | (101.0 m/m.) 
5) in. 5j in 
(128.8 m/m.) (120 m/m.) 
441 cu. in I 3 cu. in. 
(7.2 litres) (12.6 litres) 
1 65:1 
3:2 
376 Ib. 730 Ib. 
(170.7 kg.) (331.4 kg.) 


520 h.p. 
(3,150 r.p.m.) 


200 h.p. 450 h.p 
000 r.p.m. 
,000 ft. 
(3,060 m.) 
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axially by the meshing of the herring-bone teoth 


" the driven reduction gear. The latter is bolted 
Mirserew shaft which, in turn, is mounted directly above 
l shaft on two roller-bearings. Thrust ball-bearing locates 
arscrew shaft, Lubrication by controlled metering jet from 
sure lubricating system 
s x single-stage type which produces 
iro of 45° of morcury at take-off. Rated manifold 
of mereury. Impeller is driven from the flexible 
shaft, thus eliminating need for clutch in super 
Distribution from supercharger is through two 
pipes, each supplying one bank of cylinders. A special 
each induction pipe divides the charge equally and 
utes it to two manifolds, each of which supplies three 
evlinds Blower ratio 9.5. 1 
"INENSIONS.— Length overall 62 in. (1.573 m.), Width overall 28 in 
0.71 m.), Height overall in. (0.823 m.) 
Wricmr AND PERFOnMANCE.—See Table. 


RIGHTER. 
RIGHTER MANUFACTURING COMPANY. 
Heap OFFICE AND Works BURBANK, CALIFORNIA 
The Ri Manufacturing Company produces light two- 
engines which have been used in pre-flight 


iter 


troke trainers, 


STUDEBAKER. 
THE STUDEBAKER CORPORATION. 


AERO-ENGINE Works: SovrH BrNp, Ixp, Fort Wayne, 
IND., AND CHICAGO, Irt 
WARNER. 
THE WARNER AIRCRAFT CORPORATION. 
Heap OrricE AND Wonks 20263, Hoover AVENUE, 
Derrorr, Mice 
President : W. O. Warner 
Vice-President and Sales Manager ; L. A, Faunce 
Vice-President and Chief Engineer; L. A, Majneri 
Secretary ; W. J. Jarvie 
The first Scarab was produced by Aeronautical Industrie 
Inc., in April, 16 In October of the same year the compan 
med its present name. The Warner Scarab-Jumor wa 
introduced in 1930, and during 1933, a larger engine, the 145 h.p 
Warner Super-Searab, was designed and built 
The earlier 90 h.p. Scarab Junior, 125 h.p. Scarab and 145 h.p 
Super-Scarab engines have been illustrated and described in 
rlier : of the Super-Scarab Model 
and 1 below 
THE WARNER R-500 SUPER-SCARAB 165, 
Tyre.—Seven-eylinder air-cooled radial 
CYLINDEN Bo 4.625 in 118 in/m.), Stroke 4.25 in. (108 m/m.) 
Capacity 499 cub, in. (8.2 litres). Compression ratio 6.4 : | 
Alloy steel barrels machined all over and amply provided with 


Hent-treated 
Inta 
onts of a 


shrunk and 
alurninium-bronze, 


nluminium-alloy. heads 
valve-seate of 
steel 

castings, machined all over 
rring. Full-floating gudgeon 


barrels 


treated n 


on rings and 


Hent-troated. alloy-steel forgi 
type with replaceable lead-t 
e crank-pin end. L 
locked in tl 


'"I"-section 
» stool-backed 
k.rods are assembled to 

link-rods and operating 


n bronze bearings od to provide full forced-food 
lubrication. Bronze bea 1 into the small ends. 

CRANKSHAFT.— Üne-piece. all ) fi machined all over 
and hent nachined to an S.A.E. No. 20 spline. 


1minium-allc 
her on the tran 
at-tronted machined 
; sleeves, which are shrunk and 
rankease, form definito locating 


y. oust in 
line. In 
steel bearing cage 


^ cent 


front half of 


main shaft ball-bearings, thereby preventing local 
" ng transmitted directly to the aluminium 

y inlet and ono exhaust valve por cylinder. Inlet 
hrome steel, exhaust valve of austenitic stool 

ompletely enclosed in housings east integral with 


s a machined alloy-steel drop forging 

It operites on a replaceable 
n tho heat-treated main bearing 
ated nutomatically by a 
which originates in the 


ettor 
h in bolted direc 
© intake pipes lead directly to each 


attach 


rear of the cranke 
cylinder 


WRIGHT. 


THE WRIGHT AERONAUTICAL CORPORATION. 
A DIVISION OF THE OURTISS-WRIGHT CORPORATION.) 


HEAD OrFicr 30, ROCKEFEL Praza, New York CiTy, 
Propuction Factors: Paterson, NEW JERSEY, AND 
í rm, On 

lent: Guy W. Vaughan 

tive ce-President G. M. William 

President and Acting General Manager: P, B, Taylor 

President and Manager of Cincinnati Plant; W. D 
t E. 8. Cramer 

C. € 


experimental models and pilotless 


THE RANGER SGV-770D-5. 

The SGV-770D-5 is a twelve-cylinder inverted Vee nir-cool 
engine which has been developed for post-war commercial us 
Besides being approximately one-quarter lighter than engines 
of &omparable output, the new engine is far more compact than 
the ordinary aircraft power-plant. Weighing 870 lbs. (395 kg 

omplete with standard accessories the engine is expected to 
develop 700 h.p. for take-off, or nearly 
cub, inch of displacement 

Basically the new engine is composed of five major units ; the 
crankcase and cylinders, right left camboxes, the nose 
In dissembling nll can be removed 


one horsepower per 


and 
section and the rear section 


by a single mechanic without the use of a chain-hoist and with 
a minimum of time and specinl tools 
The power sections are made of aluminium-alloy. The 


six-throw crankshaft is dynamically-balanced and the connecting 


target aircraft by both the 


U.S. Army and Navy 
The Righter 2-GS-17 (0-15 


engine is a 6 h.p. 
horizontally-opposed 


two-stroke which 


two-cylinder 


air-cooled drive 


can 


During the war The Studebaker Corpn. held contracts for the 
manufacture of Wright Cyclone R-1920 radial air-cooled engines 
Three plants were in operation. The main assembly plant 


The 165 h.p. Warner R-500 Super-Scarab 165 
seven-cylinder radial air-cooled engine 


loNrrioN.— Dual Scintilla Model VMN7-DF magnetos flange-mounted 
on renr cov Two spnrking-plugs por cylinder 

Accrssonv Dnives.—Mounting pads provided on rear cover for 
starter, generat 16l pump, tachometer drive and there are two 
additional drives’ Two drives also provided for tho magneton. 

Luuatcation,—Combination preasure and gravity system. Rocker 
arm bearings of No. 1 cylinder nro lubricated by oil forced from 
tho pressure syste the rocker-arm shafts, ‘This oil 1s drained 
into the rocker-arin housings and, from the housings, is gravity 
fed to the remaining cylinders, accumulating in the covers of the 
exhaust rocker-arm housing of No. 5 cylinder and the intake 


rocker-urm housing cover of No, 4 cy 
also nct ns n sump for the 


linder, "These two covers 
jil which is drained from the crankcase 
through the push-rod tubes ' aenvenging pump picks up the 
oil at this point and returna it to the oil tank. Crankshaft and 
connecting rods forced food, Pistons and cylindor walls 
lubricated by splai 


Celebrating the 25th anniversary of its corporate existence, 
the Wright Aeronautical during tho year 1944 
reached a peak of production equal to 22 times that of its 1030 
output, but owing to the ad made in 
methods, and especially through the 


special-purpose machine-tools, this 


Corporation, 
ances manufacturing 
application of automatic 
was achieved with only 11 


times the number of employees 
From the outbreak of war to the end of 1944 the company pro 
duced Cyclone and Whirlwind engines totaling 316,201,000 


horsepower, and while the total number of engines built during 
the first 20 years was only 20,000, the total from all plants 
1939 exceeded the 200,000 mark 

Manufacture of the Whirlwind series was discontinued entirely 


ork and blade ty Ignition is by high te 
The fuel induction system de 
a new advanced type of pre 


rods are of the f. 


dual magnete 


ire carburettor 
lubrication is of the dry 
accessory drive shaft is the main oil 
lubricating the cylinder walls, pistons and gudgeor 
mechanisms are pressure lubricated 

Pressure air-cooling is employed, the 
being enhanced by aluminium ‘cooling fins chemically bonded 
to the steel barrels by use of the Fairchild Al-Fin proces 

The engine will be available with two airserew reduction gear 


Pressure sump type. The 
llery, splash and spr 


pin Va 


cooling characteristi 


ratios 1.65:1 and 2.37:1. Planetary reduction gears are 
used At 3,000 r.p.m. for take-off, the nirserew shaft speed will 
be 2,180 with first and 1,520 with the second ratio: 

The new engine has an overall height of 31.11 in. (0.70 m.) 4 
74.92 in. (1.0 m.) long and 33.28 in. (0.846 m.) wide 


either a single direct-drive or two oppositely-rotating tandem 
propellers 
Several model Righter engines are under development which 


are considered suitable for or adaptable as auxiliary 


power 
units for gliders and sailplanes 


at South Bend and plants at Fort Wayne and Chicago 
ler plants, the former manufacturing ind the 
connecting rods and pr 


ed ¢ 
latter 


gears 


ision parts 


DixENSIONS.— Overall diameter 37,25 in. (947 in/m.), Overall lengtl 
(without starter) 30.5 in, (77 1.) 
Wrtomr Dry (with un on und without optional acce 


ories).—341 Iba. (154.8 k 
PERFORMANCE.—Rated power at sea level 
Take-off power 175 h.p. at 2,2 Fuel consumptio: 
output .58 Ib. (.263 kg.) per h.p ir, Oil consumption at rated 
output .025 Ib. (0114 kg) per h.p. hour 


THE WARNER R-550 SUPER-SCARAB 185. 


163 hp. at 2,100 r.p.n 


The R-550 Super-Scarab is, except for a shght increase in 
identical to the R-500 model. 

ExsIONS.— Bore 4.875 in. (124 m/m 25 in. (108 n 
Capacity 555 cub. in (9.1 litres), O nsions same as for 
165 h.p. Model 

Wrronr Dry (with unshielded ignition ar it optional a 
ries). —344 tbs 

PERFORMANCE Y level 2,100 rpn 


The 200 h.p. Warner R-550 Super-Scarab 185 
seven-cylinder engine. 


in the Wright plants, all production being in the hands of licen 
sees who built th 
tanks and tank destroyers, 


for use in training aircraft and in 


Production of the Cyclone 9 in the lower horsepower models 
was also discontinued, and the bulk of the output of the 1,200 


h.p. G-200 series was left in the hands of the Studebaker Corpor 
ation on a licence arrangement A new model, the Series H, 
was introduced with a rating of 1,350 h.p., and was placed in 
production in the Paterson plants 


More than 50,000 Cyclone 14's of the B series were manufactured 
at the Cincinnati plant up to the end of 1944, when arr 
were made to switch to production of the Cyc 
new 1,900 h.p. Cyclone 14 was also put into prodi 


gementa 
one IN he 
ion at Pater 


313 


ALL THE WORLD'S AERO ENGINES 


son replacing the 1,600 h.p. series A which was discontinued 

Tho emphasis placed on the heavy bomber programme 
resulted in a concentration on the production of the Cyclone 18, 
rated nt 2,200 h.p., of which more than 5,000 were produced 
in the new Wood-Ridge plant on the outskirts of Paterson, 
while others were manufactured under licence by the Dodge 
Chicago Plant, Division of the Chrysler Corporation 

A new method of eylinder-barrel finning, know as the "W 
fin, was introduced on the Cyclone 14, and later adopted on the 
nine and eighteen-cylinder engines. Formed from sheet alu- 
minium and caulked into grooves eut into the barrel walls, 
this new fin provides greater cooling area and has been largely 
responsible for the increase in power of the new models. Cylinder 
manufacture is simplified, and fins damaged by accident or 
enemy action ean be replaced in the field 

Engine cooling fans of both tho airserew speed and gear 
driven types were introduced, and production was started on a 
Wright turbo-supercharger of 1,200 h.p. A development 
programme undertaken on the turbine, and engine 
of this type are expected to be introduced in the near future 


THE WRIGHT WHIRLWIND SERIES, 


Wright Whirlwind engines are no longer manufactured bj 
the Wright Aeronautical Corporation, but are produced in con 
siderable quantities by Continental Motors Corporation under a 
These ongines, of 450 h.p. are in wide use 
in M-3 and M-4 tanks, and in. M-7 and M-12 tank destroyers, 
as woll as in several types of basic training aircraft. Production 
of both the seven and nine-cylinder models is also being under- 
taken in a now factory erected by the Brazilian Government, 
and which operates under licence arrangements: 


Tvrr.—Seven (R760) and nine-cylinder (R976) air-cooled radials. 

CyLINDERS.—Bore 5 in, (127 m/m.), Stroke 5j in. (140 m/m.), 
Capacities (R-760) 750 cub. in. (12.4 litres), (R-975) 973 eub. in. 
(16.9 litres). Steel barrels with integral fins screwed and shrunk 
into aluminium-alloy heads, Two inclined valves per cylinder. 
Exhaust porta at the side with finned aluminium elbows, Finned 
caps fitted as spark-plug coolers. Inter-cylinder and oylindor-head 
air deflectors for oficiont cooling, Increased thickness of barrels 
permits two re-grinds. 

PrsroNs,—High-tenaile aluminium-alloy forgings. Flat lends 
recesses for intake and exhaust vnlvos for engines with 6/1 and 0.3/1 
compression ratio 

CowNECrINGa Rops.—Master-rod with solid big-end and steel-bneked 
antifriction metal bearing. 

Cmawxsmarr.—Single-throw type, in two sections, to permit use of 
solid big-end. Dynamic damper incorporates pendulum counter- 
weight instead of rigidly-mounted countorweight. —Dynamio 
damper vibrates at explosion frequency, but out of phaso with 
explosion impulses in such a way that it introduces n counter 
torque in the crankshaft which balances out tho torque fluctuations 
which cause vibration. 

CmaNKCAsE.—Cylindrioal body, heat-treated, with mounting bosses 
for cylinders. Front cover carries only thrust-bearing. Inter- 
mediate section carries support for front mnin bearing. Roar 
section houses accessory drives and carries mounting lugs. 

VaLvE GEAR.—Carried in rear of main crankense body. Two-row 
cam.ring on steel sleeve, concentric with crankshaft, spur-goar 
driven through lay-sbaft. Roller tappets, totally-enclosed push 
rods, and enclosed overhead rockers operate ono inlet with solid 
stem and one exhaust valve with hollow stem per cylinder. 
Exhaust valves are tulip-shaped on all models, except higher 
powered units, which have salt-cooled valves whose flat heads 
raise compression ratio from 6.1/1 to 6.3/1 

Canpunation.—Stromberg carburettor, below engine centre-line. 
All models (oxcept. R-760ET) are equipped with n General Electric 
Co's. supercharger, geared from crankshaft. Supercharger drives 
at seven to ten times crankshaft speed 

Luarication.—Normal dry sump system 

IoNiTION.—Two Scintilla magnetos one on each side of rear cover 

Accessonirs.—Mountings snd drives at rear of engine for petrol 
pump, starter, two gun-synchronizers, two rev-counter drives and 
dynamo drive. Spring-coupling in mnin accessory drive gear 
bolted to crankshaft, Two-piece drive-shaft joined through spline 
coupling 

Amscrew Duive.—S.A.E. 20 spline. Clockwise rotation, seen from 
anti-airscrew end. All models have direct drive and provision 
for hydraulically-controllable-pitch airscrews 

Overall diameter 45 in, (1.143 m.) 

Penvormance.—Seo Table 


licence agreement 


with 


DIMENSIONS. 
WEIGHT AND 


THE WRIGHT CYCLONE 7 R-1300 SERIES. 

The Cyclone 7 is a new seven-cylinder radial engine of 1,300 
vw. in. displacement which incorporates many components of 
the Cyclone 9. It has been developed specifically for commercial 
purposes to meet the requirements of small transport and feeder- 
line aircraft. 

The new engine used the new type of forged cylinder head 
and W-type cooling fins originally introduced in the Cyclone 
9H Series, It incorporates an exhaust-driven turbo ‘super 
charger and the combustion chamber has been designed to permit 
the use of fuels of varying Octane rate, 

Valy 
tubes and oil jets in the crankcase direct a continuous flow of 
oil into each cylinder barrel 

No further details of this engino were available at the time 
of writing. 


gear lubrication makes use of a series of external oil 


THE WRIGHT CYCLONE 9 R AND GR-1820 F-50 AND F-60 SERIES 


Tyre, —Nine-cylinder air-cooled radial 

Cv1aNpEns.— Bore 6,126 in. (156.6 m/m.), Stroke 6.875 in. (174 m/m.), 
Capacity 1,823 cub, in. (29.88 litres). Nitrided steel barrels 
screwed and shrunk into aluminium-alloy heads, with integral 
rocker support boxes, Two inserted valve-seats in each head 
Intake and oxhaust ports faco rear. 

Pisrons.—Forged aluminium-alloy, trunk type. 
and two oil-scraper rings each 

Connrotina Rops.—Master-rod with solid big-end and steel-backed, 
plated silver bearing 

Cnanxsnart.—Dynamically-balanced — single-throw type — (see 
"Whirlwinc in two sections, to permit tho use of solid big-end 
master-rod, Runa in three bearings. 

VaLYE Gean.—One inlet and one exhaust valve per cylinder. 
is sodiurn-filled, stellited and seats on stainless steel insert, Push- 
rods completely enclosed. Rocker-arma enclosed in support boxes 
caat integral with cylinder-head 

Main crankcase of aluminium forgings, divided in plane 


Three compression 


Latter 


CHANKOABE 


Two views of the Wright Whirlwind R-975-E nine-cylinder radial air-cooled engine. 


of cylinders, tho two sections held together by nine through-bolts 
and the cylinder flanges, Noso section is a hemisphorical casting 
of aluminium-alloy and carries the ball-thrust bearing, and. valve 
tnppets and encloses the cam, Mounting section at rear of main 
crankcase carries nino mounting lugs nnd forms front wall of 


diffuser chamber. Supercharger impeller and its mating diffuser 
plate are mounted in the rear section. Accessories ure carried on 
supercharger roar housing cover 


Stromberg NAF7 down-draught carburetter on the 

Mixture fed through annulus to 
G.E.C. suporcharger blower on diffuser plato nnd to cylinders 
through tangential intake pipes. Blower 1l ina, diameter and 
rotates on plain boarings. Provision is made for heating intake 
nir to carburettor. 

IGNrTION.— Two Scintilla magnetos, two sets of spark-plugs 

LUBRICATION.—Lubrication is dry sump full pressure type, One 
pressure and ono scavonging pump nt rear of engine. All parts 
of valve gear are lubricated automatically 

Acokssonies.—Mountings and drives providod nt roar of engine for 


CAWnURATION 
top of supercharger section. 


petrol pump, starter, dynamo, two gun-synchronizers, and two 
revolution counter drives. Anglo-drive for vacuum pump 
AimscnEw Drive.—Geared or direct, according to model. Rotation 


clockwise, viowod from anti-airscrew ond 
DIMENSIONS.— Overall diameter 64.12 in. (1.375 m.), Overall length 
(R Modela—direct-drive) 43.38 in. (1.102 m.), Overall length (G 
Models—gearod) 47.81 in. (1.214 m.) 
WriGnT AND Penronmance.—Soo Table 


THE WRIGHT CYCLONE 9 R AND GR-1820 G SERIES. 
Except where differences are given below, seo 1°60 and F60. 
CvriwpERs.—Barrel and head have total cooling fin area of 2,800 
sq. in. Exhaust and intake porta at ronr of cylinder-head. Inter- 
cylinder and cylinder-head air deflectors for maximum cooling 
efüciency. Intake valve seats of bronze; exhaust valve-seats of 


steel. 
PisroNs.— Under sido ribbed to inereaso strength and improve cooling 
LonRICATION.—All| parts of valve gear lubricated automatically 


through an internal system devoid of any external tubos or lines. 

Acokssontrs.— Mountings and drives are provided at rear of engine 
for petrol pump, starter, dynamo, two gun synchronizers, two 
revolution-counter drives, and vacuum pumps. Provision is also 
made for mounting an "Eclipse" two-position supercharger 
regulator on the rear cover 

Exnaust GAS ANALYZER.— Exhaust gas analyzer or mixture indicator 
has been designed for all Wright Cyclone engines, to provide means 
of controlling fuel consumption in flight 

Ainscrew DmvE.—Geared 16 to 11 or direct, according to model 
Rotation clockwise, viewed from unti-airscrew end. 

DrwENSIONS.— Overall diameter 54,26 in. (1.378 m.), Overall length 
(R Models—direct-drive) 43.25 in. (0.933 m.), Overall length (GR. 
Modols—genred) 47.75 in. (1.211 m.) 

DHT AND PERFORMANCE.—Soee Table 


w 


THE WRIGHT CYCLONE 9 GR-1820 G100 SERIES. 
Tyrr.—Nine-cylinder air-cooled radial 
CvriNpERs.—Boro 6.126 in, (155.0 m/m.), Stroke 6.875 in. (174 m/m.) 
Capacity 1,823 cub. in. (29.88 litres). Aluminium-alloy cylinder 
heads, with integral rocker support boxes, screwed and’ shrunk 


on to nitrided steel barrels. Cylinder-head and barrel have total 
cooling fin area of 2,800 sq. in, Exhaust and intake porta at rear 
of cylinder-head. Intake valve-seat bronze; exhaust valve-seat 
steel. Intake ports streamlined to give minimum resistance to 
mixture flow into combustion chamber. Improved exhaust port 
design for scavenging of burnt gases 

Pistons.—Forged aluminium-alloy, trunk type. Ribbed on the 
underside and finned on thrust and anti-thrust sides for strength 
and cooling. Three compression rings and three oil control rings. 

pTina Rops.—Master-rod with solid big-end and steel-backed, 

plated silver bearing. Master-rod is of "H' Articulated 


Co: 


section 


rods of "I'"-section. 
Cnawksmarr.—Dynamiealy-balanced ^ single-throw type (see 
Whirlwind) in two sections, to permit the use of solid big-ond 


master-rod, incorporates Wright dynamic damper. Runs in three 
bearings. 

VALvE GEAm,—One intake and one exhaust valve per cylinder. 
Latter sodium filled, stellited and seats on stainless steel insert. 
Valves actuated by cam on sleeve on crankshaft in front section, 
through push-rods and rocker-arms, Push-rods enclosed. Rocken 
arms enclosed in support boxes cast integral with cylinder-hoad. 
All parts of valve gear lubricated automatically through internal 
systom devoid of external lines or tubes y 

Ionrmion.—Two Scintilla magnetos, two independent seta of finned 
spark-plugs. 

CmANKOASE.—Main crapkease of 


two steel forgings, divided in 


314 


lane of cylinders, the two sections held together by nine through 
Botts and tho cylinder flanges, Nose section aluminium-alloy 
forging, carries ball-thrust and valve tappeta and encloses cam 


Suporcharger impeller runa inside vaned diffuser plate in rear 
section. Accessories on flat plato of magnesium-alloy, which 
forms rear crankcaso cover. 

CanBURATION,—Holley 1375F  down-draught non-icing altitude 
compensating carburettor on top of supercharger soction. Mixture 


fed through annulus to supercharger impeller and to cylinders 
through tangential intake pipes. Impeller 11 ins. in diameter and 
rotates on plain bearings, This carburettor eliminates necessity 
for conventional type carburettor air prehentera to prevent icing 
Lusrication.—Lubrication of dry sump full pressure type. One 
prossuro and one scavenging pump contained in same housing at 
roar of engine. Oil supply for main bearings and front sections of 
engine enters at rear of crankshaft, Master-rod bearing. knuckle 
pins, cam, supercharger drive mechanism, and accessory drives 
also lubricated by pressure. All parta of valve gear lubricated 
automatically. Oil pressure available for operation of hydraulic 
typo constant-speed full-feathering airscrew 
AccESsOnIES.—Mountings and drives at rear of engine for petrol 
pump, starter, dynamo, two gun synchronizers, two revolution 
counter drives, and vacuum pumps.  Spur-gear accessory drive 
provides power for various equipment or instruments. Provision 
for a 3 or 12.jaw starter and for mounting an "Eclipse" two 
position supercharger rogulator on rear cover 
ExuAUST Gas ANALYSER.—Exhnust gas analyser or mixture indicator 
has been designed for all Wright Cyclone engines, to provide means 
of determining proper mixture control adjustment in flight 
AmscnEw Drive.—Geared 16 : 11 rotation clockwise, viewed from 
nnti-airscrew end 
DIMENSIONS,— Overall 
48.12 in. (1.22 m.) 
Werour AND PERFORMANCE. 


THE WRIGHT CYCLONE 9 R-1820 G200 SERIES. 
The G200 Series is generally similar to the G100 Series but 
differs in the following respects. The cylinders are similar 


diameter 55.1 in. (1.39 m.), Overall length 


See Table. 


The 1,100 


h.p. Wright Cyclone 9 GR-1820 G100 Series 
radial air-cooled engine. 


THE UNITED STATES OF AMERICA 


I ———————————————————————————————————————————————————————— 


THE WRIGHT WHIRLWIND SERIES 


S Normal Rating i | Comprossion | Blower i | Octane 
Engine Model | Take-off Power a Lond Rating at. Height press bea Dry Weight er 
= - 3 | 
760-ET | = 235 h p. at 2,000 r.p.m. — 0:1 — — | 540 1b. (245 kg.) | 73 
R-760-F1 | 300 h.p. at 2,250 r.p.m. | 285 h.p. at 2,100 r.p.m. — | 91:1 7.08 | 570 lb. (259 kg.) | 
| 
R-760-B2 350 h.p. nt. 2,400 r.p.m. | 320 h.p. at 2,200 r.p.m. m | 6.351 947:1 | 570 Ib. (269 kg.) | 1 
R-975-E1 — 305 h.p. at 2,100 r.p.m. — 81:1 7,80; 1 | 660 Ib. (300 kg.) | 73 
R.975-E3 450 h.p. at 2,250 r.p.m. | 412 h.p. at 2,200 r.p.m. | 420 h.p. at 2,200 r.p.m 93:1 10.15: 1 | 075 tb. (306 kg.) | 01 
at 1,400 ft. (430 m.) | | 
THE WRIGHT CYCLONE 9 R AND GR-1820 F50 AND F60 SERIES 
Com- TED SR 
Engine Model| Take-off Power Normal Rating Normal Rating Normal Rating — | pression, Blower | Dry Octane 
| , at Sea Level (low blower) (high blower) Ratio | Ratio | Weight, No. 
R-1820-F52 — (890 h.p. at 2,200 r.p.m. 745 h.p. nt 2,100 r.p.m. 775 h.p. at 2,100 r.p.m. = 640:1! 7:1 [1,000 Ib 91 
| i at 5,800 ft. (1,770 m.) | i (454 kg.) 
GR-1820-F52 876 h.p. at 2,200 s pim [rao h.p. at 2,100 r.p.r.|760 h.p, at 2,100 r.p.m. — 640;1 7:1 |1095 ]b. O1 
| at 5,800 ft, (1,770 m.) (497 kg.) 
R-1820-F53 — 785 h.p. at 2,200 r.p.rn. 685 h.p. at 2,100 r.p.m.|745 h.p. at 2,100 r. p.m. m 640:1 8.3151 [1,000 lb. 91 
i at 9,600 ft. (2,930 m.) | (454 kg.) 
GR-1820-F53 |770 h.p. at 2,200 r.p.rn.|670 h.p. at 2,100 r.pm. 730 h.p. at 2,100 r.p.m.| = 640:1 831.1 |1,095 Ib.) 9I 
| at 9,600 ft, (2,930 m.) (497 kg.) 
R-1820-F56 |785 h.p. at 2,200 r p.m. 095 h.p. at 2,100 r.p.m. 751i h.p. at 2,100 r.p.m.| m 040:1 883.1 (1,000 Ib, 91 
| at 11,300 ft. (3,450 jJ (454. kg.) 
GR-1820-F50. |770 h.p. at 2,200 r.p.m. 680 h.p. at 2,100 r.p.m. (740 h.p, at 2,100 r.p.m = 040:1 883-1 1,095 1b. 91 
| [at 11,300 ft, (3,450 m.) (497 kx.) 
» | | (lh O12 Ib. 
R-1820-F55 _) 878 h.p. at 2,200 r pin. 730 h.p. at 2,100 r. p.m. 760 hp. at 2,100 r. p.m. 675 h.p. at 2,100 r. 6.4001 7.14: 11 (59 kg.) 
GR-1820-F | nt 5,800 ft. (1,770 m.) at 15,300 ft. (4,670 m.) and j|L107 lb. 01 
| 10:1 (503 kg.) 
| i 1,000 Ib. 
900 h.p. at 2,350 r p.m.|760 h.p. at 2100rpm] |160 h.p. at 2,100 r.p.m - 640:1. 7:1 {dss kg)! 
nt 5,800 ft. (1,770 m.) | Ut 095 lb. Í 91 
( (497 kg.) 
R-1820-F65 | |900 h.p. at 2,360 r.p.m,|760 h.p. at 2,100 r.p.rmn.|700 h.p. at 2,100 r. xn bp. at 2,100 r.p.m. 
GR-1820-F65 } | nt 5,800 fe. (1,770 m.) lat 15,300 ft. (4,070 m.) 


THE WRIGHT CYCLONE 8 R AND GR-1820 G SERIES 


Tekeof | Normal Sea | — Normal Rating Normal Rating | Com- | Blower Octane 
Engine Model Power — |Lovel Rating (low blower) (high blowor) presion Ratio Dry Weight | No. 
Ratio 
| | - 
R: 1,103 lb. 
R & GR-1820.62 1,000 h.p. 820 hp. |850 h.p. nt 2,100 r.p.m. = 645:1. 7:1 (501 kg.) a1 
at 2,200 r.p.m. at 2,100 r.p.m.| at 5,800 ft. (1,770 m.) GR: 1,198 Ib. 
(544 kg.) 
875 h.p. 700 hp, |840 h.p. at 2,100 r.p.m. R: 1103 Ib. 
R & GR-1820.G3 — at 2,200 r.p.m. at 2,100 r.p.rn.| at 8,700 ft (2,860 m.) — 645:1 831; 1 (501 kg.) s 
| GR: 1,198 Ib. 
(544 kg.) 
R: 1,103 Ib. 
R & GR-1820-G3B | 990 hp. 820 h.p. |820 h.p. at 2,100 r.p.m, _ 62051) &30:1 (501 kg.) 9l 
at 2,850 r.p. Jat 2,100 r.p.m.| at 8,800 ft. (2,080 m.) \ GR: 1,188 Ib. 
| (544 kg.) 
"ES I. _ sons 
| R-G5* 1,115 Ib, 
(506 ) 
R & GR-1820-G5 | 1,000 lp B50 h.p. — |830 b.p. et 2,100 r.p.m.[750 h.p. at 2,100 r.p.m.| 645:1 7.14; 1 | GRG5: 1,210 1b. 
R & GR-1820-G5E | |at 2,200 r.p.rm. at 2,100 r.p.m.| at 0,000 ft. (1,830 m.) Jat 15,500 ft. (4,040 m.) and (549 kg.) ELI 
10:1 | R-G5E: 1,139 1b. 
| (517 kg.) 
GR-G5E: 1,234 Ib 
| (560 kg.) 
| 
THE WRIGHT CYCLONE 9 GR-1820 G100 SERIES 
T 7 
Take-off Normal Military | Normal Military Com- | Blower, Gear Octane 
Engine Model Power Rating Rating | Rating ting — pression Ratio | Ratio | Dry Weight No, 
(low blower) | (low blower) | (high blower) | (high i blower) | Ratio 
900 h.p. 1,100 h.p. 
GR-1820-G102A| 1,100 bp, at 2,300 r.p.m. nt 2,350 r.p.m.| = -—- 63:1. 7:1 0875: 11,276 1b. (579 kg).| 91 
at 2,950 r.p.m. at 0,700 ft. — at 1,500 ft. | 
(2,045 m.) (468 m.) | | 
860 h.p. 1,000 h.p. | | 
GR-1820-GI03A| — 1,000 h.p. at 2,300 r.p.m. at. 2, 350 r.p.m. - — 6,3: 1 8.31:1 .0875: 111,275 1b. (579 kg.) a 
ut 2,360 r.p.m.| at Th, 100 ft, at 8,000 ft. 
(3,385 m.) | (2440 m.) 
900 h.p. 1,100 h.p | JI5hp. | 800 hp. are 
GR-1820G108A| 1,100 h.p. at 2,300 Fr. at 2,350 repsm.lat 2,300 rp.m.at 2,360 rpm. 03; 1-194 l 08761 [1,287 Ib. (884 Kg.) 91 
at 2,350 rpm. at 06,700ft. — at 1,00 ft. | at 17,300 ft. | ut 17,100 ft. 10.04: 1 
(2,045 n.) (458 m. ) (5,276 m.) (5,215 m.) eee | 
900h.p. | 1,100 hy 776 hp. | 800 hip. 
718.C9GB1 1,100 h.p. at 2,300 r.p.m. at 2,360 r.p.m.|at 2,300 r.p.r.at 2,300 r.p.m.| 0.3: 1 |7.134: 1,0875:1 [1,287 Ib, (584 kg.)| 91 
(105A) at 2,360 rp m. at 6,700 ft. nt 1,500 ft. | at 17,300 ft. | at ‘11, 100 ft. | and 
(2,045 m.) (458 m.) (5,276 m.) (5,216 m.) 10.04: 1 
| 
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ALL THE WORLD'S AERO ENGINES 


| Take-off 


THE WRIGHT CYCLONE 9 R-1820 G200 SERIES 


Normal Military Normal Military nl 


Com wer 
Engine Model Power Rating Rating Rating Rating — |preasion| Ratio 
(low blower) | (low blower) | (high blower) | (high blower) | Ratio 
| 1,000 h.p. 1,200 h.p. 
702-C9GO 200 h.p. jat 2,300 r.p.m,lat 2,500 r.p.m 1] 7:1 
(G202A) )0 r,p.m.| nt 6,900 ft nt 4,100 ft 
(2,100 m.) (1,260 m.) 
950 h.p. 1,100 h.p. 
GR-1820 | L100h.p. jat 2,300 r.p.m. nt 2,600 r.p.m 0,70:1| 83:1 
G203A| at 2,500 r.p.m.| at 9,100 ft nt 7,400 ft. | 
(2,780 m.) (2,200 m.) 
1,000 h.p. 1,200 h.p. 900 h.p 1,000 h.p 
704-C9GC 1,200 h.p. at 2,300 r.p.m. at. 2,500 r.p.m.[at 2,300 r.p.m.|at 2,600 r.p.m.| 0.70: 1 7.134: 1 
(G205A) at 2,500 r.p.m.| at 6,900 ft at 4,200 ft, | at 15,200 ft, | nt 14,200 ft and 
(2,100 m.) (1,280 m.) (4,040 m.) (4,330 m.) 10.04 ;1 


[e rere] 


Ohp. t 
500 rpm. a 


except that the cylinder barrel fins are more closely spaced and 
deeper to provide further cooling area, The cylinder-heads have 
also been redesigned for deeper fins, new valves, valve ports and 
valve-seats, 

An innovation in the G200 crankshaft is the incorporation of 
the Wright Dynamic Damper in both counterweighta instead of 
solely in the rear counterweight as formerly. The use of two 
dampers allows a higher take-off r.p.m. than used hitherto, with 
a decrease in airserew stress. 

Two reduction gear ratios are available, The 3 : 2 gear is the 
standard G100 type and the 16 : 9 is the type used in the GR2600 
Series engines, The airscrew shafts in both include 
accommodation for a hydromatic nirscrew 


cases 
The nose section of the crankcase, which encloses the reduction 
gear unit, has been modified to provide for the vertical mounting 
of the governor for constant-speed airscrews, which is driven 
through bevel gears from the cam intermediate ge 

The crankcase, consisting of the two halves bolted 
together at the centre-line of the cylinders, is of steel as in the 
G100, but the nose section and the front and rear supercharger 
housings are machined from magnesium-alloy instead of from 
aluminium-alloy castings. The two halves of the main case are 
now bolted together internally and an integral flange is provided 
for the attachment of the nose section. 


main 


A greatly improved bearing surface between the master 
connecting rod and the crank-pin has been provided to withstand 
the loads imposed by increased crankshaft speed and output. 
Lubrication of the master-rod bearing and the cylinder walls 
has also been improved 


Accessory drives are similar to those of the G100. Ignition 
by two Scintilla type SF9L-3 magnetos, incorporating a 
compensating spark timing arrangement for the equal advance 
on all cylinders. A stainless steel magneto and ignition wiring 
assembly is assembled in front of the push-rods and is in two 
identical halves for ease of assembly 


is 


Dri 
(1 
Weiont AND PERFORMANCE 


SIONS—O verall diameter 55.125 in. (1.399 m.], Length 50.04 in 


See Table. 


The Wright Cyclone 9 R 1820-G200 Series engine. 


1,000 h.p 
2,300 r.p.m 


nt 6,000 ft 
(1,830 m.) 


1,000 h.p 
2,300 r.p.m 
at 0,000 ft 
(2,100 m.) 


6.2051) 7:1 


Gear Octane 
Ratio Dry Weight No 
008:1|1,910 Ib. (595 kg.) — 01 
666:1 |L,310 Ib, (595 kg.) 91 
006:1|1,920 1b. (599 kg.) 91 
and 
100 
000:1|l,3101b. (595 kg.) 91 
000 - 11,310 Ib. (595 kg "n 


The 1,350 h.p. Wright Cyclone 9 R-1820 H Series engine with the new W-type aluminium cylinder cooling flns and forged 
aluminium-alloy heads. 


THE WRIGHT CYCLONE 9 R-1820 H SERIES. 

The new H series of the Cyclone 9 is similar in many respects 
to the earlier G200 series, and has the same overall diameter 
Major differences, however, are observable in the cylinders which 
are constructed with forged aluminium-alloy heads, having the 
fins machined-out, and in the application of the new Wright 

W” fin to the cylinder barrels, With a rated power of 1 
h.p. for take-off and a weight of only 1,315 Ibs. (597 kg.), this 
engine represents the lowest weight/horsepower ratio achieved 
thus far in an engine of this type. The Wright Torque-meter 
is built into the lower part of the nose section, of which it forms 
an integral part 

This new engine is available with two different blower ratios, 
and is designed to operate on 100/130 Octane fuel 


‘TyPre.—Nino-cylinder air-cooled radial 
Cytinpers.—Bore 6.125 in. (155.6 m/m.), Stroke 6.875 in. (174 m/m.), 
Capacity 1,823 cub. in. (29.88 litre Barrels, machined from 


nitralloy steel forgings, have inner surfaces nitrided and are screwed 
and shrunk into forged aluminium heads, Cylinder-head has a 
hemisy nl combustion chamber with two inclined valves oper 
ating in bronze bushings shrunk into head. Valve rocker-arms 
and springs are enclosed in housing cast integrally with the head 
Cylinders have W-type aluminium cooling fins rolled into grooves 
cut on outside of the barrel, This arrangement provides maximum 
cooling effect 

Pisroxs.—Are full trunk type made from aluminium-alloy forgings 
The Wright "uniflow" piston has six ring grooves, three compression 
rings and three oil control rings, the bottom ring being inverted 
Piston pins, of tubular design, float in the articulated rod bushings 
und in the pistons and are locked in place by plug-type retainers 
in piston at each end of pin 


CoxwkeriNG Rovs.—Single H-section master-rod and eight 
of articulated rods machined from solid forgings. Tho erankpin end 
of the mastor-rod is provided with n loose pre-fit silver-plated bearing 
A bearing oil-seal assembly on each master-rod improves master 
rod bearing and knuckle-pin lubrication by providing a seal aguinst 
excessive oil leakage from the muster-rod. Knuckle pins are made 
from alloy-steel with nitrided surfaces cont 

rifled and tapped end to a locking serew 
The articulated rods nre alloy-steel and have split bronze bushings 


pressed into both ends 


benring and are 


accommodate 


CRANKSHAFT 
of single-piece m 
The a. 
securely 
The front 
front dynamic 


Two-piece single-throw clamping type 
sr-rod and machined from alloy 
wmbly is adequately supported by two main roller-bearings 


diaphragm 


permittir 


steel for, 


d on the shaft and in the crankease 
includes the drive shaft, front crankcheek 
damper counter-weight and the crankpin 
rear section includes the crankshaft rear crankcheek, rear 
namic damper and crankshaft rear bearing journal. This 
journal carries internal splines for the accessory and starter drive 
shaft coupling 
CRANKCASE.— The 
sections located 


assemble 
section 


engine crankcase 
from fror 
section, crankcase front main section 


of 
crankcase 


is composed six principa 


front 
rear main sect 


as follows 


to rear 


crankease 


supercharger front housing and sul 
charger rear 
houses the thrust 


meter if used 


supercharger rear housing 
housing cover. The magnesium-alloy 
ball-bearing ring, governor drive-shaft 
and the reduction-gear assembly 
consists of two alloy-steel forgings 
together. The magnesium-alloy supercharger 
housings provide space for the imp diffuser 
to impeller, supercharger drivo gears, all engine-driven accesso; 


front 


que 
The main section 


bolte 


rear 


internally 
front and 
nduction passa, 


which are 


eller 


otc 

VaLvE Gear—Two valves per cylinder. Intake and exhaust valves 
have mushroom-shaped heads and hollow stems. The exha 
valve stem is partially filled with sodium mercury and tt ake 
valve stem is empty Push-rods are totally enclosed. The 


cam-ring is driven by means of intermediate gearing from the frc 
end of the crankshaft at one-eighth engine speed 

CARBURATION Model PDISKI0 downdraft 
fully-automatic non-icing carburettor is located on top of the super 


Stromberg injection 


charger rear section. Mixture is fed through induction passage 
to supercharger impeller and to cylinders through radial intak 
pipes. The ll-inch diameter impeller rotates on plain bearings 
This carburettor automatically compensates for varying density 


of the air and special fuel requirements for acceleration 


Lubrication One 


LUBRICATION of dry sump, full-pressure type 
pressure and one scavenging pump contained in the sa 
is attached to supercharger rear housing cover, An m 


scavi d in the engine 


drive is effected through a shaft w 


ging pump is provi 
front of the engine. The 


sump locate 


scavonge gear teeth milled on one end and a spline on the oppos 
end which engages one of the accessory drive mechar 
Oil pressure, Cylinder walls, piston-ping, ‘dynamic damper p 
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THE UNITED STATES OF AMERICA 


THE WRIGHT CYCLONE 9 R-1820 H SERIES, 


Tako-otf Normal Military Normal Military Com- |Blower| Gear | | Octane 
Engine Model Power Rating Rating Rating Rating — |pression| Ratio | Ratio | Dry Weight | No 
| (low blower) | (low blower) | (high blower) | (high blower) | Ratio | | | 
| 1,200 hp 1,300 hyp. | | | 
R-1820.C9HO 1350 hp, |at 5,000 r.p.m.jat. 2,000 r.p.m 6.55 |7:1 111,315 Ib. (596 kg.)1100/130 
at 2,700 r.p.m.|. nt 5,000 ft nt 4,000 ft | and 
| (1,520 m.) (1,220 m.) |.066 1 
| 1,200 hp 1,300 h.p 900 h.p 1,000 h.p | | 
R- 1820-COHC ly ) bhp. at 00 r.p. int. 2,000 r.p.m. at. 2,500 r.p.m.[at. 2,000 rp.m| 6.55; 1/7. 134 : 1.5 11,333 Ibs. (605 kg.) 100/140 
‘at 2,700 rpm] at 4,000 ft at 18,600 ft. | nt 17,500 ft and nnd | 
(1,220 m.) (5.640 ft.) (5.30 m.1 10-04 - Y eons 1 
THE WRIGHT CYCLONE 14 GR-2600 SERIES 
Take-off Normal Military Normal Military Com- Blower Gear Octane 
Engine Model Power Rating Rating Rating Rating pression Ratio Ratio Dry Weight No 
(low blower) | (low blower) | (high blower) (high blower) Ratio 
1,350 h.p. 1,600 h.p. 
579-C14ACI 1,600 hp. nt 2,300 r.p.m. at 2,400 r.p.m — 085:1 7:1 5625: 1 1,935 Ib. (878 kg.|| 100 
(-A2A) at 2,400 r.p.m. at 0,200 ft at 1,500 ft 
(1,890 m.) (458 m.) 
1,350 h.p 1,600 h.p. 
GR-2600-A2B 1,600 h.p. at 2,300 r.p.m. nt 2,400 r.p.m 030:1. 7+1 5625: 11,935 Ib. (878 kg)| 91 
at 2,400 r.p.m. at 5,800 ft. | at 1,500 ft 
(1,770 m.) (458 m.) 
1,350 h.p. 1,600 h.p 1,275 h.p. 1,400 h.p. 
GR-2600-A5A 1,600 h.p. at 2,300 r.p.m, at 2,400 r.p.m. at 2,300 r.p.m. at 2,400 r.p.m. 0.85:1 7.14- 1 5625: 11,050 Ib. (885 kg) 100 
nt 2,400 r.p.m. at 5,000 ft at 1,600 ft at 12,000 ft. at 11,600 ft and 
(1,525 m.) | (458 m.) (3,000 m.) ^ (3,010 m.) 10:1 
1,350 h.p. 1,600 h.p. | 1,275 h.p. 1,400 h.p. 7TA4:1 
GR-2600.4 1,000 h.p. (at 2,300 r.p.m.jat 2,400 r.p.m,jat 2,300 r.p.m. at 2,400 rpm, 0.30: 1| and -5625: 11,950 Ib. (885 kg.) 9! 
nt 2,400 r.p.m.| at 5,000 ft. | at 1,000 ft. | at 11,500 ft. — at 10,000ft 10:1 
(,525m.) | (305m) | (3,610 m.) 0m 
1,500 h.p. 1,700 h.p. | 
585.C14BA 1,700 h.p. |at 2,400 r.p.m. |t 2,500 r.p.m.| 069:1/ 73:1 1/1,905 Ib. (892 kg.| 100 
at 2,500 r.p.m.| nt 6,700 ft. | at 4,100 ft 
(2,040 m.) (1,250 m.) 
00 h.p. 1,700 h.p. 1,350 h.p. 50 h.p. 7.06 : 1 
586-C14BA 1,700 h.p. lat 2,400 r.p.m. at 2,500 r.p.m.|at. 2,400 r.p.m at 2,500 r.p.m. 6.85: 1. and 111,980 Ib. (900 kg.) 100 
at 2,500 r.p.m. at 0,700 ft. | at 4,100 ft. | at 15,000 ft, at 14,100 ft 1002:1 
(2,40 m.) | (1250m.) | (4,575 m.) (4,300 m.) 
1,600 h.p. 1,750 h.p 1,350 h.p. 1,450 h.p 
GM-2600-014 1,000 h.p. nt 2,400 r.p.m.|nt 2,000 r.p.m.|at 2,400 r.p.m. at 2,600 r.p.m. 6.9: 1.7.00: 14375 1 [2,045 Ibs. (930 Kg.) L00/ 130 
BB M. 2,800 rpm nt 5,000 ft. | at 3, at 14,800 ft at 15,000 ft Dm aud 
(L m.) (9 (4,510 m. (4.575 m.) qo 06 1.5625. 1 
nd crankshaft roller and. ball-bearings are lubricated by spray to each other by moans of small internal lugs. Front and rear automatically, Oil pressure available for operation of hydraulic 
ure oil is available for operation of hydraulic-type constant sections accommodate valve-tappet mechanism, ‘Tho combined type constant-speod full-feathering nirserew 
speed full-feathering airscrew sections contain tho three main crankshaft roller-bearings. — ACCESSORIES.—Acressory section follows standard "Cyclone" practice 
Accesson1e4.—The magnesium-nlloy supercharger rear housing cover Magnesium-ulloy reduction-goar section and supercharger housings Magnesium-alloy rear cover plate carries two magnetos, oil. puinp 
is machined in the familiar Cyclone pattern. Tho cover carries bolted on fore and aft. Supercharger front housing serves as and provision lor fuel pump, large and smali vacuum pumps, 
petrol pump, tachometer, two magnetos, starter, generator nnd engine-mounting section sturter and gonerator ars driving all wccosworios are of 
the dual accessory drive. All main drives nre effected by spur — VALvE GrAn.—T'wo valves por cylinder. Intako valves have concavo the spur type, driven by a contral spring-loaded gear on tho 
gearmg and operate from pinion gears. All gears are machined heads and solid stems, oxhaust valves hollow sodium-cooled stems tailuhaft, ^ AIL gears are machined from steel forgings, have 
from steel forgings, have hardened teeth and operate in bushings convex heads and satellite facings. Cam-rings driven off both ends hardened teeth and operate in bushings in tho rear cover so 


in the rear cover so that the entire system may be removed with 


cover 

Overall diameter 55.12 inches (1.40 m.), Length 47.20 
in. (1.20 m.) 

WEIGHTS AND P'ERFORMANCH 


THE WRIGHT CYCLONE 14 GR-2600 SERIES, 

The Cyclone 14 of the first, or “A” series, equipped with an 
aluminium-alloy crankease, has been discontinued entirely, 
and there has been a steady decline in the production of the 
1,700 h.p. “B” series, A new model, known ns the “BB” series, 
was, however, placed in production during 1944, and while 
following the general lines of the earlier models, it is rated at 
1,900 h.p. for take-off, and is equipped with cast aluminium 
cylinder heads and the new Wright "W" cylinder barrel fins 
CyriNpEnS 6.126 in. (165.6 m/m), Stroke 6.312 in. (100.2 

m/m.), Capacity 2,003 cub. (42.7 litres), Barrels of the A and 

BA series machined from nitralloy steel forgings, have inner 

urfaces nitrided and are screwed and shrunk into aluminium-alloy 


DIMENSION. 


See Table 


Sore 


in 
are 


heads, The cooling fins of the A and BA series are machined on 
the outside of the barrels while the BB series have W-type aluminium 
fins rolled into grooves cut on the outside of the barrels, All 
engines in this series have a hemispherical combustion ohambor 
with two inclined valves operating in bronze guides shrunk into 
head, Spurking-plug bushings on opposite sides of head between 
valves, Valve rocker-arms and springs enclosed in housings cust 


integrally with the hend. Complete system of pressure baies 


to provide efficient. cooling for barrels and heads of front and rear 
rows of cylinders 
Pistoxs.—Wright "uniflow" type pistons with three compression 
rings and three oil control rings, the bottom ring being inverted 
Case hardened piston pins huve bovelled ends and aro retamed by 
vied g retainers bedding in annular grouves at ends of pistun 
pin hol 
( ECTINC ns. Single-piveo “H” section. master-rod. wnd nix 
articulated. rods miuchined from solid n Main erunk-pin 
bearing of copper-lead allay with steel backing in the "A" serie 
1 of plated. silver in the Horie pider ring witli à 
er plated. fwo i fit r the bearing and 
les oil. passage ido tho n to load excoss oil 
the main bearing to the knuckle pin Who secures thon 
place At other end of bearing i a silver-plated slip ri 


KSHAPT 


Two-throw clamping type permitting use of singlo 
ter-rods Each crankcheek 
erweights on hardened stoel roll 


carries movable dynamic 


damper coi Forward section 


haft splined to accommodate tho driving bell rear section 

plined inside the rear bearing journal to recoive the accessory 
drive shaft 

GRAN KCASE.— Main case for the "A" series consists of threo aluminium 

forged sections divided through the centre-lines of both 

si f cylinders. Through-bolts tie tho centre-section to thi 

tw tions between each. pair of cylinders in euch. bank 

b he “L tho crankcense sections aro steel forgings attached 


of crankshaft through intermediate gearing at ono-si 


xth engine 


speed, Totully-onclosed push-rods, 
Canpuravion.-The single-specd blower engine hus à. Holley. Model 
1685F variuble-venturt downdraft carburettor and the twospeed 
blower engine lies à Stromberg Model PRABA presameanjection 
downdraft carburettor, Both are non-eim, Lilly autonmtie and 
compensate for varying densities of the wir and speci fuel require 
its for aeceleration, The mixture as fed. through mductioi 
pussupe to supercharger impeller and to cylinders through radial 
intake pipes. hy HU. dinmeter impeller rotates on plant bearings, 
LunmCATION.—Dry sump full-pressure type. Ono pressure and one 
or two svavenge pumps contained in same housing at rear of 


ongine. Oil supply for muin bearings and front. scetigt 
onters at. roar of orunkshnlt, Master-rod bearings, ki 
cams, suporolirgor drive mechanisms, and. accessory 


lubricated by pressure, All parts of valvo quar 


iS of engine 
wickle-pins 
drives als 

lubricated 


that the entire aystem may bo removed with cover 
Dinexsions.—Overall diameter 55 in. (1.397 1.), Length 62.00 im 
(1.576 m.) 
Weiaur AND PERFORMANCE. —See ‘Table: 


THE WRIGHT CYCLONE 18 GR-3350 SERIES. 

Held undor secrecy for some time, u now model of the Cyclone 
18 was released during 1944. Known us the series “BA”, this 
200 h.p, and replaces the 2,000 h.p. “B 
Two different models are available, one having blower 
ratios of 10.00 and 6.06, and the other 8.81 and 6.61. Used in 
the original Martin XPB2M-1 Murs patrol bomber, these engines 
ure now standard for the Mars JRM-1 Transports and for tho 
Lockheed Constellation Airliners. ‘Their most important service, 
however, at the present timo, is in the Boeing B-29 Superfortress, 


engine is rated nt 


series 


The Wright Cyclone 14 GR-2600 


Series fourteen-cylinder radial air-cooled engine. 
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Take-off 


Engino Model l'owor 


W3350-CI8-HA | — 3,200 h.p. 
nt 2,800 r.p.m.| 


| 
R-3350-C18-BA| 
" 


and to meet the tremendous demand for 


to their construction. 


The 2,200 h.p. Wright 18 GR-3350. 


Cyclonc 


2,200 h.p 
,800 r.p.m 


these installations, 
Wright has devoted the entire capacity of its Wood-Ridge plant 
The Cincinnati plant was being changed 
over in 1944 from the Cyclone 14 to the Cyclone 18, and steadily 


THE WRIGHT CYOLONE 18 R-3350 SERIES. 


| Uum- | Blower 


1 
Military | — Normal |. Military 
Kutio 


Rating Rating Rating | 
(low blower) | (high blower) | (high blower) | Ratio 


Normal 
Rating 
(low blower) 


| 2,000 li p. | | 
fat 


00 rapa 
wt 3,000 ft 
(915 m.) 


6.85: L| 0.00: 1 


2,000 h.p. 1,800 h.p. | 


| 1/661:1 


it 2,400 r.p.m at 2,400 rapan 08.5 
nt 3,000 ft. at 14,000 ft. | and 
(oii (4,260 m.) 8.81: 1 


increasing production was being obtained from the Dodge 
Chicago Plant, Division of tho Chrysler Corporation, where 
Cyclone 18's aro being built under a licence agreement 


Tyre. — Ei 
radinl 
CYLINDERS. Bore 6.126 im. (155.0 m/m} Stroke 6.312 in. (160 
Capacity 3,347 eub. m. (0.400 tres). Barrels, machine 
Hitralloy steel forgings. have inner surfaces nitridod and are screwed 
and shrink Almminiunestluy heads, Cylindorhewd. hns à 
hemispherical con chamber. with two inchned valves 
operating im bronze bushings shrink into head. Valve rocker-ein 
and springs are enclosed n. housings cast integrally with the head 
Front and renr-eylinders are stirred and owh hi Wetype abun 
ing fink rolled into grooves ent on oubade of (he barrel, 
This arrangement provides maximum cooling effect 
lüsroNs.— Weight) flow" type pistons. with thr 
rings anl throu oil control rings, the bottom ring buing inverted 
Chse-hardoned pistun-pins have bevellod ends and are rotuinod hy 
coiled spring. retumers bedding im annular ends of 


hteen-eylinder | double-row geared nnd 


suporchargod 


n/m.) 
from 


into 
sion 


inium € 


vonpression 


grooves ut 
piston-pim. holes 
CowNECTING Rops,—Single-pieco  H-section 
aud eight urticulated rods machined from xolid for 
Main erank-pin bearing i silver-toud 
with steel bucking nnd has ac 001.00: 
the large hore of the inister-rod 
maenbly on each master-rod. noproves master-rod 
bearing and knuckle pin lubrication. by providi a 
senl against excessive oil leakage from the inustor-rod 
Knuckle pins are chrome-steel with nitrided bouring 
surfaces and aro contre-drilled and tapped at one oml 
to accommodate a locking screw. Who articulated 
rods are chrome-nickel stool and havo split bronze 
bushings pressed into both ends 
CnANKSHAET.— lwo-throw. clumping 
of single-piece master-rod. ‘Phe ween! 
supported by three mam roller. | 
w tho shaft and im the erankcase diaphir 
to and. directly ch cranky 
dynanne damper countorweights to counterac 
türbing lorces,— Forward section ts splined to necon 
date reduction driving gear und front cam driving g 
splines. An extension. on the rear section forms a journal for the 
rear muin roller bearing and carries internal splines for the 
accessory and startor-drive shaft coupling, 
Crankcase.— The engine crankense is composed of five major sections 


muster-rod 

gings 
diim plated 
in. loose fit in 
A bearing oil-senl 


type permitting wx 
y in ndequately 
wm scenrely 


un 
dis 


assembled 
Adjacent 


opposite c 


ur 


Octane 
Dry Woight No. 


Gear 
Ratio 


2,040 Ibs, (1,200 kir). 100/130 


2 kg). | 100/130 


,070 Ib. (1, 


located from front to rear as follows : front section, main section 
supercharger front housing, supercharger rear housing and super 
charger rear housing cover. The magnesium-alloy front section 
houses the airscrew reduction-genr assembly, the driving gonn 
for the front lubricating oil-pump, gearing for the distributors 
nirserew governor pump, and valve tappets and guides for front 
row of cylinders, Tho main section comprises three steel forgings 
which are internally bolted together. The magnesium-alloy 
supercharger front and rear housing provide space for the impelle 
diffuser, induction passage to impeller, supercharger drive gears 
all ongine-driven accessories, otc 

Vatve Gear,—Two valves per cylinder 
shaped heads and solid ste valves have mushroom 
shaped heads and hollow sodium cooled stems. Cam rings driver 
off both enda of crankshaft through mtermodiste gearing ut one 
eighth engine speed. Push rods are totally enclosed 

Carsuration.—Chandlor-Evans model 58-CPB-4, downdraft 


Intake valves have tulip 
is, exhaust 


fully 


automatic non-icing carburettor i located on top of the supercharger 
renr section. Mixture is fed through induetion passage to super 
charger impeller and to cylinders. thro adial intake pipes 


Tho 13 im " 
carburettor automatically compensates for varying density of tht 
wir and special fuel requirements for acceleration 

LunntcATION.—Lubriention. of dry-aump full-pressure type. Om 
pressure and one scavenging pump contained in same housing at 
front and rear of engine. Pressure oil for main bearings, reai 
section and part of front section is supplied from rear pump. Reduc 
tion gears, torque meter and oil booster-pump receive supply fron 
front pressure pump Master-rod bearings, knuckle pins, cam 
supercharger drive mechanism, and accessory drives also lubricatec 
by pressure. All parts of valve-gear-ure lubricated automatically 
Oil pressure is avilable for operation of hydraulic type constant 
speed full-feathering nirscrew 


dinmetor impeller rotates on plain boari 


Tho magnesium-alloy supercharger rear hous 
is machined in the familiar Cyclone pattern. ‘The cover carries 
tachometer, double nagneto, hydraulic pump, vacuum pump 
starter, two generators, and. provision for n «pare accessory-drive 
Geurs driving all accessories aro of the spur type and are powered 
either directly from n gear on the rear of the accessory drive-shaft 
or indirectly through pinion gears. All g fron 
steel forgings, have hardened teeth and op hinga in the 
rowr cover so that the entire system may 1 with cover 


ACCESSORIES, 


g cover 


ars ure machine 
te in bu 
romov 


Dimensions. —Ovorall dinmêter 8 in. (L42 m), Length 76.26 in 


(1.03 m). 
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